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PART I

INTRODUCTION

i
The San Francisco Bay comp|exI is the largest estuarine ecosystem in

California. It is an extremely intricate "living" system ~iich

supports a very diverse and productive biota. The Bay ecosystem,

however, is bein9 destroyed and a numJ~er of taxa which depend upon it

are in danger of extinction. Two such species, the salt marsh harvest

mouse (Relthr~tont~,s reviventris) and the California clapper rail

(Rallus longirostris obsoletus) are the primary subjects of this.

recovery plan.

i:~::.-:~;-’;~-::: ,:-- Htster|c~l Perspective of the San Francisco Bay Ecos.vstm:Z
,~i~."~’- ~.: ~i : " .~

........~. ~.: ... The San Francisco Bay ecosystem has not always been endangered. Two

:.Ej,:~;;..,.=~..::..;, ~ hundred years ago its extensive marshes and-unpellut,ed waters

-,~’~.~,.:~...-..~::. supported sea otters, h~ndreds of thousands of ducks and shorebl~ls.

~:~ a~ a .rtad o~ other species. P~ior to the mtd-.l.etee.th c’e.~ry
there was an estimal~od 734 square ktlemeters of tidal marshland around

I
the Bay. Only 152 square kilemeters of: tidal marsh remain today, much

of which have been extensively and adversely mo(llfled.

1 The San Francisco Bay co~olex for the purpose of this recovery plan
includes the Bay proper (South San Francisco Bay and San Pablo Bay)~ and the Sutsun Bay and Harsh to its eastern terminus in the

/,:~..! Colllnsvllle-Antloch area.

~;c’ ,~"~’~’~" al. (1979), but see also Jesselyn (1983).



The sea otter disappeared about t~31, and soon afterward the marshes In the early days unrestricted hunting and fishing also took its toll ~_~

* began to decline as a result of the gold rush and associated of the Bay fauna. Several hundred thousand ducks were marketed each

activities. The Bay area f~rst became a staging place for the mlners year in San Franclsco during the 1880’s and 90%. Harket hunting

and later a center of co~znerce tand government. The citizens of San extirpated rule elk (Cervus nannodes.) from the Delta as early as 1850.

Francisco began extenaing the city beundarles by filling tn the Commercial fisheries ~ich existed in the past for oyster, clams,

waterfront in the 1850%; and about l~e same time, immigrants s~arted shrimp, and crab, declined greatly as a result of over-exploitation in

reclaiming the lands=of the Del~a for agriculture, the last part of the ~9~ century and pollution and wa~er diversions

in this century. Numerous non-native species were introduced, some

Hydraulic mining in the Sierra Nevada had dramatic effects on the gay;                       accidentally, some intentionally, tncludin9 several ~t flourtshea.

Literally cubic miles of Sterran soils were washed do~n the rivers to These include l~e horse or ribbed masse] (Ischadiem demissus.),, the,

fern shoals in 1~e Sutsun and Son Pablo Bays. The effects of over Japanese oyster (Crassostrea g~gas), and the striped bass (Norone

three feet of sediments deposited during that time can never be saxattlu__S_S) which has becon~ the most important sport fish in the Bay

¢omplete13~ known, as t~e ftrst studies on the benthic fauna did not and Del~a waters. The earliest settlers also b.roug.ht ~t~ them house

~ take place until 1912. Undoubtedl:y, the Increased sedimentation m|ca (Hus musculus.), and Norway and black rats (Rat~s norve(jJcus, R. 03

caused many changes In ~he bio1~ of the bay wetlands, rattus). ~

¯ ~i. ~ " The marshes of the Delta and the bay began to oe diked off for Clearly, the physical, chem|cal, and biological components of~ the ~1

~....~;_~.~.~.z~:i;.::~ salt-evaporating ponds as early as 1860. By 1959, 581 square Bay-Delta ¯ecosyste= have been drastically altered by man over the last 14)

., k~lometers of marsh]ands and tidelands had been diked off or f|]]ed. 150 years. A~’tempts to "control= the hYdrologtc-r~3~me of the system

Oiking was re~t;ivel~ e~sy to accomplish because much of the gay, through diking, d~mm~ng, ~ater d~vers~ons, and water management have

especially South San Francisco gay, was shallow. At. one time an resulted in extensive structural and functional, c~anges in the natural t=t

i:-.-.: est~ma=ed 1,471 square kilometers of the original Bay were considered ecosystem (Skinner 1962, 1971; Goldman 1971; ~ones ~ed -SLokes e~

~~ "available for reclamation’, and ft111ng proceeded unabated ,nt|l the al. 1979; U.S. Ftsh a~.Wildl|fe Servtce 1981a). ~bl=t diversiV,
~""~’~~ :~;";: " SOn Francisco Bay Conservation and Development Conz~Jsston (6CDC) xas species diversity, and the overall’carry|ng capacity, of-the natural

established Jn 1965. ecosysl~m a11 have been dramatically reduced. Se=e of ~he effects

have been anticipated, others have been largely unantJcipated.



4 NAPA MARSH

Nunetheless, not all species and habitats within the system have been
MARSH

affected equally.

One of the most severely reduce~ habitats of the San Francisco Bay NOVATO
VALLEJO

ecosystem is th~ I;tdal mrsh/salt marsh co~untty. These marshes BENIClA
provide essential habitat for the salt mrsh harvest mouse and

California clapper rail and, hence, will be a primary focus of this MARTINEZ
plan.

SAN R~AEL

Historic Distribution of Tidal Narsh:

BERKELEY
Central San Francisco Bay (Figure 1) orgtnally had approximately 13

square kilometers of tidal marsh, whtle Sutsun Bay had 289 square
OAKLANO

kllomters.. ~outh san Francisco and San Pablo Bays had tntarme~tate

amounts, 175 and 258 square kilometers, respectively. Each Of these

porttons of the Bay has had a different pattern of development, as

illustrated tn Table 1.

FRAN=SCO
Few of the remaining tidal marshes are representative of pristine

MILLBRAEconditions when all the marsh zones were present and substantial ..
SAN

borders of upland vegetation exlsted. Figure 2 shows ~he vegetation

zones of salt and brackish marshes (upland plant communities have been

~~:-i. figure). Note that each marsh has zones:deleted the three
REDWOOO]ow marsh of cordgrass (Spartlna fo]iosa~ or tu]es (Sct~s spp.) CITY

~.~.~;~. which receives maximum submergence; a middle marsh of plckleweed ALTO
"~" ~":" ’~:’~ " (sa]tcornla virgIntca), a]kalt bulrush ~ ~bustus), or cattat]s

¯ ~-~:<’~"-"- ¯ Figure I. Subdivisions of Son Froncisco Boy.





(T~pha spp.); and a high marsh of peripheral halophytes, which

receives infrequent to no tidal coverage. In pristine marshes, the

high marsh zone interdlgita~es with bordering grasslands. During

extreme high tides, upland vegetation acts as a refugi~, for many

marsh animals.

The tidal marshes of today are fragments of the original marshes.

Some are narrow strips along outboard dikes. Many have been

:,-,...:.~=::~:~....~;. back-filled so that the upland vegetation and most of the high marsh

zones have been eliminated, Others have dikes at their upper edges

and the upper ¢arsh zones have been reduced to narrow strips bordering

the dikes. Shallow, strip-like marshes lack secondar~ tide channel

networks, thus reducing their value for ma

".....::.’: ";M ;: J :      ’ Only a fe~ deep marshes remain,., ltke those on the northeastern shore

~ of San Pablo Bay (Figure 3), Fagan Marsh (Figure 6, p 125), or

’.’:~i:’~;-:i’.::- :..
Petaluma Marsh (Figure l, p 126).

,~’~.~.,,=~:;=~.~,~- Many marshes around South San Francisco Bay have undergone

,:~!~..’ ’.:....’.::~:.~. : vegetational changes as a result of land subsidence and Increased

tidal submergence. The marshes from Palo Alto to Alviso changed from

predomlnatel¥ mtddle marsh to

:~...~..,~::::.~..:..... The upper marsh zone was destroyed previously by I~ck-ftlltng or
~N ~ i--;..~ ’~"-:.,:;; "=:t dlktng.

~. :.~.- ::..:

Outflows of major sewage treatment plants~ like the San Jose -Santa

Clara Water Treatment Plant near Alvtso, have changed t~e plant and

g



I0 ii too,
animal conulunities of the marshes in South San Francisco I~ayo The Diked Marshes: I~

input of "freshwater" fr~ these trea~nt plants has shift~ the salt

balance in portions of the Bay fr~ a s~lt to ¯ brackish condition. (n addition to tld~l ~rshes, non-tidal (dike) ~rshes represent a

The 3~450 million 11ters (10~120 mil]ion gallons) produc~ each day second impotent wildllfe habt~t of ~e ~y. Considerable dffference

by the San Jos~ - Sant~ Clara Water Trea~nt Cont~l Plant mtn~tn exists ~n the diked ~hes of ~uth ~n Francisco ~y and ~ose

the nearbX mrshes ~n a brackish condition of only 0.5 par~ per of Su~sun Bay. ~st of the d~k~ ~hes In ~e ~uth ~ and ~n

thousand (PPT) of salt ~]le the water a few kll~te~ into the Bay Pablo Bay are h~ghly saline and sup~ mnotyptc s~nds of

is about 30 PPT salt. The mrsh~ along that outfi~ ~ve changed pick]eweed. Until recently, ~st of ~ dtk~ ~h~ of Sulsun Bay

fr~ d~verse salt ~hes to brackish water ~hes dominated by (75 potent) we~ ~ged brackish ~hes ~th htgh ~rf~l value

alkalt bu]rush, a species of l~ value ~ ~W salt ~h an~ls, but little plant or anl~] dtve~. Pickl~e~ ~s co~Ider~ a.

Including the muse and rail. "we~" of ~e rare saline a~as and of l~¢tle value for ~rf~l~

hence, waterfowl managers selected aga|nsl; it in favor of alkali

adjacent freshwater wetlands fr~a development have resulted in drastic de-e~phaslzed the importance of alkali bulrush and tncrea._.sed the role

reductions in populations of breeding waterfowl over most of the Bay.



w of pickleweed as a species providing cover in a moltispecies mixture Overview-Species Accounts:

(Jim Swanson, pets. comm. )*.    Whether this change w111

.. result in the protection of large areas of plckleweed marsh is The salt marsh harvest mouse (Reithrodontoe~,s raviventris)is endemic

uncertain. Preservation of inouse habitat can be ensured only If to the marshes of San Francisco Bay, while the California clapper rail

heterogenous stands of ptckleweed are provided (see appendix B (Rallus 1on91rostris obsoletus) has been recorded in mar~hes from

page 131). Humboldt to San Luis Obispo Counties. The rat1 is one of 24

subspecies of clapper rails which occur frem the northeastern United

In that the primary purpose of the Endangered Species Act is to States and central California, south to the coasts of southeastern

conserve the ecosystems upon which endangered and threatened species Brazil and Peru (Ripley 1977). Federal eedangered status was given to

depend, the underlyin9 9oal of this recovery plan is to conserve the both the Califoreia clapper rail and salt marsh harvest mouse In 1970.

ecosystem supporting the’salt marsh harvest mouse and California (35 FR 16047, 13 October~ 1970); the State of California listed these

clapper rail. The primary emphasis of this plan, the restorat|on and species as endangered in 1971. This recovery plan contains beckgreund

protection of mause and rail hab|tq.t, is" viewed as a small, bu~ matertal on beth. the salt marsh harvest mause and the California

~ significant, part of the effort needed to conserve the entire clapper rail, and presents management recommendations to enable

’" Bay/Delta marsh ecosystem. Only, through a broad-based program of reclassification of these species.

¯; " ’~: ecosystem management can these species be recovered and the diversity

. ."~’ "~ "’~i~~.’ of habitats maintained that were once part of the system. It Is hoped ¯

......,.~,~ ~..~-~’ that a Bay-Delta ecosystem management program will be eventually
° developed and Implemented and that thts plan will be useful In that

endeavor.

~~!’ * CDFG, I~gion 5, Yountv|11e, CA





tidal access to F$onterey Bay and may not have been suitable for Flared County, rails can be found as far north as San Bruno Point (Gill

clapper rails (Brov~ning 197Z).
lg?g). Clapper rails can also be found in salt marshes fringing the

¯ . South Bay outboard of salt evaporation pond levees and along major

tidal sloughs. Scattereg remnant populations primarily occur near
Numerous records exist for To,hales Bay, Harin County, and small

marshes along the outer San Hated County coast (Grtnnell and Miller
creek mouths in northern Alameda County, ~estern Contra Costa County,

1944, Gill 1979).
and in eastern Harin County. Recent spring records for Richardson

Bay, Harin County (Harvey lgSOa) indicate that a small breeding

Outside of the San Francisco and I~onterey Bay areas, reports as early                    population may still occur there.

as 1932 stated that clapper rails nested in Humboldt Bay, Humboldt

County (Gill 1979), but there are no authenticated records since 1947
In northern San Pabio Bay, clapper rails are resident and breed alon9"

(Wilbur and Tomltnson 1976). Brooks 11940} reported a pesslble the Petaluma River as far.~north as Schultz Creek and along most major

breeding population of at least five rails considered to be R_. 1. tidal sloughs and creeks in Sonoma and Xapa counties (Gill 1979).

obsoletus in I~orrn I~y, San Luis Obispo County. Despite a 1977 record
They also occur north to Bull Island on the ~apo River. Gill 11979)

~ for I~orro Bey (Gill 1979), Harvey 119(~0a} found no evidence of clapper believed the Hapa Harsh clapper rail popolatton became established

rails there in 1979. Wilbur and T~mlinson 11976) and Gill 1197~) have
after lg40 when substantial decreases in fresh water tnflo~ to the

")i~"~;~ ~.i:.i~i:):)~.. i summarized numerous fall and early winter .accounts of presumed marsh had resulted in a shift from a freshwater to.a brackish marsh.
~" .~: .i...)ii~. Spring records for three consecutive years at Southampton Bay, So*land

::i’~;i.=~.i:r=:~:~::~:i~ dispersing juveniles occurring ’in residential and agrtcultoral areas
~i.;~:~:~:~ along the open coast and east of San Francisco Bay. County, indicate that a small breeding population still occurs there

"o (Harvey 198Ba).

Since the midolSOO~s, as noted In Table 1, ?g percent or 583 square

<:..::....... ~: .... kIlomaters of the ortgioai tidal marshlands of the San Francisco Bay Gill (197g) predicted clapper ratls would extend their range into

:1~.:.:~;.....~....::;::.:;:..~. ~ Suisun Harsh, Solano County, an~ northern Contra costa County if
~.,. ~ ....... .~:.~- area have been ellmIoated through diking, filling, or conversion to

~! ~;..:.~ ...~..:..:,;,~., salt evaporation ponds (~ones and Stokes, el; al. 1979). Zn South San reductions ~n the Sacramento-San ~loaquin Delta outflow continued.

" ur in remnant .m Recent surveys by Harvey (1980a) have confirmed that a ulation of renctsco Bay. clapper rail pop,latto,s prese,t y ec¢ ¯ PeP
~~ Islands "San I~ateo County), ~ at least 25 rails was present through the 1979 breeding season near~ salt mrshes such as Batr and Greco ~
i ~ :~ ’ - ........... unty Zn San ~l Jotce and Grizzly Xslands in Solsun Harsh A late    "l record in



197~ at Martinez, Contra Costa ~our~ty (Harvey 1~80~), ~ay also be tidal sloughs as foraging habitat. California Clapper ra~ls have not ~

evidence of breeding, been record~ in nontidal ~rsh areas.

At least t~o I~irs of clapper r~ils were discovered in Elkhorn Slough, Throughout the range of t~e California clapper rail loss of upper

Honterey County, during recent breeding season surveys (Harvey lg80a), ~arsh v~eta~1on has greatly reduc~ available Habl~L. ~� mrshes

and a m~n~m of ~o young were kn~n to have been pr~uc~. Th~s is tn Sou~h ~n Francisco Bay are adjacent to sleep earthen ]evees which

the firs~ verification of nesting at this location stnce 1972 have ellm~nat~ upper m~h vegetation and ~duc~ available cover for

(Varoujean 1973), ~t the sta~s of ~h~s rat1 ~pulat~on ts unclear, rails during winter flo~ t~des. H~gh ~rsh vege~ion ~n Su~sun

C]apper rails ~y st~11 occur .in ~mboldL Coun=y or ~r~ ~y, San ~rsh has also been eltmtne=~ by dtKln9 and l~vesLock graztng.

Luis 0btspo County as vagrants (G~11 1979). site ~n Suisun ~h sup~r~tng ~he greatest n~r of clap~r

in 1979 (~rvey 1980a) ~s untque because t~ sLY1) re~tns a

~tural History                                                                         well-developed high m~h cmntty (Ha~ey et el. 1977).

~bl~t. Thr~ghout their distribution, ~11fo~la clap~r rails                    Behavior. The ~11fornia clap~r ratl Is secretive a~ difficult to

~r ~tthtn a ran~ of sal~ a~ brackish ~a~r m~hes (~ e= el. flush In ~e vege~tion, ~� o~e ~ush~, ~n fr~uently

1977). In Sou~h a~ Central ~n Francisco Bay and along ~ ~rtm~r app~. Individuals =ccust~ ~ ~ p~sence of h~n ~tngs

.........." : ~’ of ~n Pab]o ~, rails typlca]]~ tnh=blt salt m~h~ d~f~ W such as ~ose ~t the Ctt3 of Pa]o Alto ~y]ands, ~]erate ~o~]e on
~.;~:,;~, ~ ;, ; .,..~,:..

~ ’~;;~’~" Include: nearb~ b~a]ks ~ht]e fe~tng. Nhen evadtng dtscover~,, fallsptck]ewe~ and co.grass. Other ha]opWt~ usually p~sent
"" gu~p]an~ (Grtnde]ta spp.), sa]~ grass (Distich]Is ~, jau~a typically freeze or ~n ~rough reception, ~nched over ~tth ~etr

(Oau~a ca~osa), and alkali heath ~ ~randtfolia). Brackish necks outstretchd and plunge c~actd, .rather than taking flight.

water mrshes sup~rtlng clapper rails oc~r along mjor sl~ghs and ~hen flush~, clapper rails no~lly fly only a short distance ~fore

rtve~ of ~n Pablo Bay and along ttdal sloughs of ~tsun ~h. (n landing.

~"e ~e past ~n yea~, plckle~e~ ~s b~ mR ~tdesp~ad In. Sutsun
~ ::~ .. =...... !
~. ¯

~h and ~111 increase tn abundance if salinity continues t " -m_o r~se TheR Is no clear evidence of ~]grato~ ~hawor ]n ~e ~l~forn]a

~~L ’" ....... a’ 1°’,’ Thts co~ln~ ~ith cHannes tn =e tnvertebr, te I clapper rail, and the ex~nt �o .ht~ mv~n~ oc~r be~een

~~.;~’~J’.N’~’} ,~,=, ..............,=u.= ~# =~uu-*,= for ~e ~cent es~blls~n¢ of clan~r~_ ratls I:l
dtffeRnt ~rshes is unkn~n and tn ne~ of tnves¢tga¢~on

netuo ks of sm]~                    previously, however, nu~rous acc~n~ ~ts~ of juvenl]~ dispersing~~ In th~s region. Vi~in a ~’h, clapper rat]s use r
~

"



" Reproduction.. Most nesting surveys of the California clapper rail reached sufficient height to provide nesting cover. Gill (19791

have been conducted in South or Central San Francisco Bay. Accoruing proposed that variations in preferred nesting habitat observed by

to DeGrout (1927), nesting begins in mid-March and extends into July. different investigators may be caused by rainfall-induced fluctuations

Two peaks in nesting ac)ivity o{cur; during late April to early May in the biomass of cordgrass and its availability as nesting habitat.

and late June to early July (DeGroot 1927, Applegarth 1938, Gill I~7Z, Gill (19721 and Harvey (1980b) both found that dried cordgrass stems

and ~rvey 198Ub). The secono nesting peak has been in~erpre~ as were the ~st courtly us~ nest platfo~ ~terlals.

late nesters (DeGroot 19271 or second attempts after initial nesting

failures (Gill 19721. Esti~tes of clutch size range from 5.8~ (Gill Even though pickleweed was the ~in component of nests found by ~rvey

i~721 to 8.51 (DeGroot 19271, with obse~ed clutch sizes ranging fr~ (1980b), the ~oority of nests and calling pairs were within the

5 to 14 eggs. Both sexes sha~ in incubation whi~ lasts from 23 to cordgrass zones of ~uth San Francisco Bay ~rshes. Furt~e~re,

29 days (Applegarth 1938, Zucca 1954}. {ggs are approxi~tely 45 ~ (1972) calculated higher su~r deBsitles of rails in habitat which

in length and light tan or buff-color~ wi~ ~inn~n-brown or dark was d~inated by cordgrass. While working with ~e light-footed

lavender spotting concentrated at the broader end. clapper rail (~. 1. lev~) in Tijuana Estuary, ~n Diego County,

Oorgensen (1975) found nesting densities to be 14 tl~s higher in

Clapper rails construct their nests near s~ll tidal sloughs and cordgrass than In ~e upper pickleweed ~rsh.

utilize ~isting regent!on or drift ~terial as a ~nopy over the cordgrass habitat and associated nes~ structure provided mre

" " :--’:~: nes~ platform. The following types of cover have "been reputed by protection from high tides because of the floatablltty of nests, and

~’~";:~;’~’~";’::;~:’ ~Groo~ {19271, Zucca (19541, Gi11 (197Z) and Harvw (1980b) as fr~ terrestrlal predato~ since nests are located farther fr~drler

" providing nest canopies for clapper rails: cordgrass, ptckl~eed, uplands. ~ also beltev~ the unlfo~ity and dense cover of cordgrass

9uPplant, salt grass and drtf& ~terta]s. ~Groo¢ (19271 and Harvey provided ~re protection for adults and 3Dung than the ~re ~tchy

(1980b) found pick]ewe~ ~o ~ a ~or component of nes~ canopies, upper ~rsh areas. _

...~..... .. :.~,:~.~ while ~cca (1954) and Gill (19721 reported ~re nests In cordgrass.

(~;~;:v~uIB~ Zucca (1954) suggest~ that ptcklewe~ was mo~ widely usd during California clapp.er rails also bulld "broW" nests as described by

suers with disruptive high tides of +6.7 feet or ~re. ~Pplant Johnson (19731 for the northern clapper rail ( R~ longirostris

R~J~’~)~ bellev~ by Zucca (1954) and ~rvey (1980b) ~). These serve as high tide ~fuges for young rails and
~:~,~’~-,. ~,.

and drift ~terials we~

".~;.:.".:.~o.~,~,".:~ consist of a platfo~ of stems without a canopy~rvey t980b)..: .... ..~ ..... to ~ ~ widely used early in the su~er before the cordgrass had
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Several authors have noted the tendency of the California clapper rail Fledging success ~s unknown in the (~aliforn~a clapper rail an~ is

to construct nests near tidal sloughs (Taylor 18~4, Adams 1900, extremely difficult to estimate in any clapper rail population.

DeGroot 1927). During breeding survceys of South San Francisco Bay and

eastern Marln County, a total of 67tnests were found as close as ~.5 m In sun~nary, the most intensive nesting activity of the California

and as far as 11 m from tidal sloughs ranging in width fr~ 0.3 m to" clapper rail occurs fr~ mid-~rch through July and ~he ~st heavily

10 m. These tidal channels provide clapper rails with a protected used portions of ~n Francisco Bay salt ~rshes are the lower,

route for ~v~ent within the ~rs~ as well as easily accessible cordgrass-dominated areas within I0 m of tidal sloughs. During the

foraging habitat and a nearby avenue of escape, partlcular]y for winter, rails ~y be ~re widely distributed in ~rshes and ~re

vulnerable flightless young., dependent on upper ~rsh vegetation for cover, particularly during

extr~e high tides.

Esti~tes of breeding success in western clapper rail subspecies have

be~ llmit~ ~ ~nitoring percent hatching success or percent nest ~. The fo~ ~abl¢s of ~lifo~ia clapper rails in South ~n

success. Predation of eggs and chicks by the ~W rat and Francisco Bay we~ described by Moffitt (1941), who report~ that 1~

inundation of nests by high tides have been report~ as causing rail sto~chs contained 85.5 percen& ani~l ~tter. The four ~jor

nesting failure (Grinnell eL al. 1918, ~Groot 1927, ~plegarth 1938, fo~ it~ were ~he introduced horse ~ssel, spiders (Lycosidae spp.),

Zucca 1954). Zuc~ (1954) fou~ tha~ abandon~ or dis~pt~ nes~ cI~s (~co~ ~lthic~), and ye(l~ shore crabs (Hemigrapsus

were ~st c~n]? subjec~ to rat predation. He also ~lieved oregonensis). Williams (19~) also repor~ cla~ (~. balthlca.) as

cordgrass and 9u~plan~ nests we~ dls~pt~ by tides exceedin9 +6.7 being a principal prey species, ~ile Test and Test (1942)’found

feet. ~rin9 the 1980 breeding season, ~rvey (LgBOb) reported a 3B a~hipods in the esophagus of a California clapper rail. At Elkhorn m
per cent hatching success for 31 California clapper tall nests. He Slough, Monterey County, Varoujean (1972) ~bse~ed rails feeding on

also found that 28 of 50 nests successfully hacched the ~jorlty of the striped shore crab (pachygrapsus crassly)’. The fo~ habits of

their eggs (56 per cent nest success). In contrast, dorgensen (19/5) clapper rails in upper San Pablo Bay and Sulsun Marsh a~ unknown and

reported a hatching success of 64 per cent and a nest success of 86 should ~ investigated.

per cen~ for the light-footed clapper rail tn Tljuana {stuary,

~lifornia. ~ssey and Ze~al (unpubl. ms) in a ~o-year s~ of ~o MortalS, ~ult clapper rails are ~ken by several avian predato~

populations of t~ light-foot~ clapper rail ¢ound hatching success including the northern ~rrier (~l~us ~) (Evens~d Page

ranged fr~ 55 to 86 per cent and nest success fr~ 60 to 74 per cent, red-tailed hawk (But~ jan~icensi~), ~regrine falcon (Falc~
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" pere~rinus) (DeGroot 1927 and Kelly pers. comm.). Downy young and
Previous Conservatlon Efforts

eggs are also vulnerable to predation by Norway rats (Harvey 1980b).

.. -~..,,~ The introduced horse mussel may ~ause some mortality by inadvertently
Past efforts at maintaining or ennancing the California clapper rail

trapping the bills or feet of bffrds that have stepped on or probed
population have consisted primarily of acquiring and preserving

into the shell (DeGroot I927).
habitat. Significant portions of salt marsh in South San Francisco Bay

and San Pablo Bay have been acquired by the National A~dubon Society,

the Ca]ifornia Department of Fish and Game (CDFG), and the U.S. Fish
Reasons for Decline

and Wildlife Service (USFWS). Areas of prime c]appar rail habitat in

Overharvesting by c~nmercial and sport hunting during the period                     South San Francisco Bay have been secured by the USFWS as part of the

1850-1913, initially contributed to the depletion of the California
San Francisco Bay National Wildlife Refuge. Marsh restoration

clapper rai] population. Wilbur and Tomlinson (1976) .refer to a
projects such as that initiated by the East Bay Regional Park District

report of "thousands" being killed in a single day in 1859. GIll
on the Hayward shoreline, and the CDFG in Redwood City, may also

(1979) cited Several early newspaper accounts for South San Francisco
contribute to the conservation of the subspecies.

~ Bay which referred to 5,000 rails of several¯ species killed during a

one-week period in 1897. Reports of taking 30 to 50 a day were not
Current Status

~’.,.’./...!"Zi:~. uncommon between 1890 and 1910. After the enactment of the Migratory

M’ :~ ~ Bird Treaty Act in 1913, rails regained much of their abundance in the Gill (1979) proposed that a reduction in the South Bay clapper rail

~;~)~j,,~;,::,~)~"..t
remaining San Francisco Bay marshes (Bryant I~15, Grinnell and Miller

population in 1972 was linked to low rainfall and a resulting decrease

" 1944). Destruction of habitat, l~owever, continued to reduce local
in the abundance of cordgrass, the preferred nesting habitat. Other

clapper rail populations. DeGroot (I~27) documented the accelerated
researchers have shown the importance of p~Ickleweed as nesting habitat

.~.,~=..,...,;..~:.,~.,,;=. loss of marshes to industry, agriculture, airports, and salt
and have suggested that the relative utilization of cordgrass~ or

~.~?~.i~;;::’’;=~’’:,~:~:; : evaporation ponds beginning in the early 1900’s. According to Gill
pickleweed may-vary fro~ year to year depending on the severity of

~)~.r,)~r~,
(1979), 2,832 hectares of marsh habitat have been lost since 1944.

su~mmr high tides (Zucca 1954, Harvey 1980b). California clapper rail

" populations may cyclically :fluctuate (Gill 1979) as do populations of

the northern clapper rail in New Jersey (Ferrlgno 1966). These

fluctuations may be a functio~ of varlations in rainf,~],l, tidal flux,
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~ the relative abundance of cordgrass, or other factors which affect the large marshes tn the South Bay (P. Kelly, pers. conzn.)* have

density and reproductive capacity of the breeding population, yielded results which are substantially lower than Gi|l’s origina|

(1979) population estimates. Some large South Bay marshes, such as
|

Gill (1979), based on surveys copducted from 19?I-1975, estimated that Greco Island, which have been historically c~ted as supporting major

the entire California clapper rail population r~nged from 4,200 to rail populations, do not presently provide optimal habitat and yield

6,000 individuals of which 55 percent occurred in South San Francisco much lower numbers than expected when considering their |arge

Bay and 45 percent in San Pablo Bay. He also reported a mean breeding acreages. In addition, recent censuses of brackish marshes in San

’ ’ season density of 1.6 rails/ha in the South Bay. Recent breeding Pab]o Bay (CDFG unpubl, data} have revealed that habitats in this area

~’~:"’:~’~’"J’m?:’’ : season censuses of two South Bay marshes supporting major rail do not presently support significant rail populations even though it

populations (Harvey 1980b}, yielded a mean density of 1.5 rails/ha, represents 30-40 percent of the total habitat utilized by the clapper

This suggests that in marshes offering prima rail habitat, populations rail. This evident decline in the relative value of the San Pablo Bay

"-’i: have remained stable since the early ig70’s. However, increasing brackish marshes for clapper rails may have occurred in response to

¯ .’:-.~:~,.: ........:,., ~freshwateru effluent from sewage treatment plants has caused brackish recent above-average wet winters, which have encouraged the growth of

~ vegetation to invade several creeks and sloughs in South San Francisco alka]i bulrush to the detriment of cordgrass. This new information

k’" m ~ ~’’" ~:~ ’ :~ :~ :: Bay. In these areas, marsh vegetation is dominated by alkalal bulrush indicates that the current tall population level throughout its range

)(~):~:z~)!~!))(i!(~)~( and rall populations have declined. Apparently, the bulrush may be as low as 50 percent of the estimate proposed for the early

.~i=P.i~!:o:ii~:;~;:!~,~P;~. 1970’s. When deriving future population estimates for this;~,,~:,~ eliminates foraging areas by overgrowing small sloughs and does not

~ provide suitable nesting habitat. In addition, land subsidence,’which subspecies, the relative suitability of each marsh for ralls must be

"’° has increased tidal submergence in marshes from Palo Alto to Alviso, ascertained before applying a known density from other locations.

probably reduced the amount of available nesting habitat.

The recent occurrence of clapper rails in Suisun marsh is evidently

More intensive census techniques during the last 2-3 years, including related to increasing salinity in northern Suisun Bay. Salinity

the use of airboats in conducting winter high tide censuses, has increases have resulted in the spread of pickleweed along the upper

enabled researchers to obtain nearly absolute rall counts, even when

covering marshes of more than 100 ha. Recent winter counts of several

¯CDFG, Region 5, Yountville, CA



and middle marsh zones, which may be providing suitable rail nesting                                             SALT HARSH HikRVEST MOUSE                                ~-~

h~bita~. Clapper rails in this region may be exploiting invertebrates

-̄                such as mussels and crustacea which have expanded their ranges as a                       Taxononiy and ~escription

result of increasing salinities,, as well as freshwater prey items like

crayfish (Pasifastacus leniusculus) and the ~L~iatic clam ~ Salt ~rsh h~est mice are s~11 n~tive ~dents which look like the

spp.). The future s~tus of clapper rails around Suisun 8a~ ~ ~ch ~ widely distribut~ western harvest mouse (Reithrodontom~s

depend on t~e a~un~ of freshwater outflow from the del~ and on ~) from which the? ~? have evolved (Fisler 1965). There are

~nage~nt of t~dal we¢lands ~n Su~sun ~rsh. ~wo subspecies: ~he nor~he~ ( R. raviven~rts haHcoe~es) In ~he

......’~k:~"’"~’:~" ~ ~hes of ~e ~n Pablo and Suisun Bays and the southern (~. Z.

Wit~ the establish~n~ of the San Francisco Bay ~&idna] Wildlife raviventris.) in the ~rshes of Corte Madera, Rich~nd and South San

Refuge (SFBNWR), approxi~tely 40 percent of the existing ral~ ~bi~t Francisco Bay.

in the Sou~h Bay an~ ~ny areas wi~h high potential for

~" ..... restoration are no longer threatened by urban develop~nt. ~ch The salt m~b harvest ~use was described original1y as ~o species,

potential habitat Is also avallable to the clapper rail if i~ Reithrodont~ raviventrls {Dixon Z908) an~ R~ith~donto~s

.    :.m.: . continues to expand into the Suisun Bay region. However, ou=Ide the
hallcoetes {Dixon I90g) but were soon regarded as conspecifics by

¯ ,..,,.~,. various existing wetland sanctuaries, present and Btential rail Howell {~914). Fisler (1965} and Shellha~r (~961) (on the basis of

..:~’.’=~: " -..~’.;:. habitat is still threatened by urban develop~nt. T~ lack of cytotaxon~Ic evidence), suggested Bat Bese mice were either two

~ "’ .......~;~=’ """ extensive nigh ~rsh habita~ and ~e presence of s~ep ~r~en levees separa~ species or ver~ nearI~ so.

"~:" at aost ~rshes limit potential population expansion. Fially, the

~lifornla clapper rail, ,ith It~ relatively restrlc~ed geographical SaI~ ~r~h harvest ~ice are very s~I] cricetid r~en=s, ~eighing an m
range, Is vulnerable to environ~ntal threa~s such as oil spills and average of I0 9ra~s. This ~use has a head and b~y leng~ of 69 to

" ~"~"~ ..... ot~er sources of chemical pollution.
2�~, ~ ~ail length of 65 to 8~ ~, a tail ~ ~dy ratio ~f 9� to

~)~0:’~)~) percen~ a~ a hind foot leng~ of 17 to 18~ (FJsler 1965). FJsler

~~ (1965) providesprecisefigures.

Hhen c~pared ~i~ western harvest mice, salt ~rsh harvest mice ~ve

darker ea~ and backs; slightly thicker, less point~ and
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~ unicolored tails; ann often darker colored bellies. Most limit of tl~elr distrlbutlon. During the last two hundred years

representatives of the northern subspecies have whitish bellies, approximately 79 percent of the tidal marshes of the Bay (5B3.7 of

Animals found in the Suisun Bay r~gion have tails that are longer.than
734.3 kilometers) have been filled, flooded or converted to ocher

their head and body lengths. ~ Most indlviduals of the southern types of vegetation (Jones and Stokes eta|. 1979). A large area

subspecies have cinnamon-colored bellies and shorter tails than their (Z33.1 square kilometers or 3Z percent of the original total) has been

head and body lengths. The cinnamon or rufous colored venter of these converted into diked wetlano, most of which is marginal or

southern forms gave rise to the name "red-bellied" harvest mouse, an inapproprlate habitat for harvest mice. Most of the remaining tidal

.. ~ ... interesting but inappropriate name for the species as a whole, marshes are fragmented strips situate(l along outboard dikes and along

" sloughs often separated from one another by considerable distances.

It is difficult to differentiate between salt marsh and western

harvest mice in the field. Identifying characteristics include the The western limit of the northern subspecies is the marshes bordering

general ~dy color; color of ventral hairs; thickness and shape of the the mouth of Gall;has Creek on the upper Maria Peninsula. Narrow,

tip of the tail; tail/body ratio; and behavior (Fisler 1965, strips of marshes extend northward into and along the Petaluma River

Shellhanmner 1981). Tail length and renter coloration show clinal and connect to the large Petaluma Marsh. Lower Tubbs Island, further

variation throughout the range of the species. The only significant east along San Pablo Bay, is being restored to tldal action

mm’’m:. ........... cranial difference between the two subspecies is the depth of the U.S. Fish and Wildlife Service and will provide a sizable marsh in the
...... :.~..~,!

~’~,,:..~.- ; .... brain case (Fisler 1965). future. Many of the marshes in the Napa Marsh are too narrow and too

.....¯ " ............~~.; steep to support salt marsh harvest mice, although mice are present

"° ~istoric and Current Distribution along Napa Slough and Sonoma CreeR, on Coon Island, and in the Fagan

Marsh. The marsh along San Pablo Bay from Sonoma Creek toM are Island

~.,r~:...,~,,,,,~ ...
Salt marsh harvest mice evolved with the creation of San’Francisco Bay is naturally expanding from sediment accretion and is one of the major

~J~~ refugia for this species in San Pablo Bay. It is the principal marsh

~i.~,...,. ,,1     ~.

some 8,000 to 25,000 ~ears ago. According to Fisler (1965), these

jii]ih>;;,~,.:~".:~.!i mice were found in most of the marshes throughout San Francisco Bay. within the San Pablo Bay National Wildlife Refuge.

The wetlands and marshes of the original ~acramanto-San Ooaquin Delta

were probably too fresh to support mice, and hence, the Repeated trapping in the Southampton Bay marsh failed to capture any

Collinsville-Antloch area probably was, and still is, the eastern harvest mice, hence the next populations east of ~l.re Island are
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* in the Suisuf~ Marsh. This huge wetland ~s prin~r~|y n~naged as
Natural Histor~

waterfowl habitat and, until recently, to enhance alka11 bulrush, once

" ;"" ~’ considered a preferred food for~ n~llard (Ana~ ~laty~yncho~) and
Habitat. Salt ~rsh harvest mice are crltically dependent on dense

pintail (~. acuta) ducks. Salt ~sb harvest mice in this wet]an~ are
cover and ~heir preferred hab~&at ~s p~c~Ieweed (F~s]er 1965;

present in low numbers in the areas of pick]ewe~ that a~ scattered
Sbe]]~a~er 1971, ~g81; Wondo]Ieck e~ a~. I~16). ~rvest mice are

a~ng the alkali bulrush. ~derate populations of m~ce occur In the
seld~ found in cordgrass or alkal~ bulrush (FisIer ig65; SheIIba~r

diked ~rshes near Co]]insvi]]e and in ~th dike~ an~ tidal ~rsbes
1~ll, 1981; She]]hair et. a] 198~; ~rvey and Stanley Associates

a]ong the Contra Costa County coast.
1980; Wondo]leck et aI. 19/6). In ~rshes with an upper zone of

peripheral haloph~es, mice use tn~s vegetation to escape the higher

The southern subspecies of harvest ~use h~s ~o ~n Pablo Bay
t~des, and ~ even spe~A considerable portion of their lives theree

populations: a moderate-siz~ population exists near the R~c~nd
Fisler (1965) noted that mice also ~ve into the adjoining grasslands

landfill, and ac one ti~ a population occurred on the ~lifornia
during the highest winter tides. Additional Info~tion on patterns

. ~.,~.:...:;.~-.:.:;.. ~ of ~vements can ~ foun~ in Fisler (1968).

~ .~ ;~.i~:
Depart~n& of Fish and ~ ~cological Reserve at ~r~ ~dera.

~
During 1980, trapping at the Corte ~dera Fish and ~ ~serve failed

-. ....:. ..~..~ ....i ~ confi~ the presence of harvest mice (Signs and Sbe]1~r ~9BO}.
Throughout ~cb of the range of the saI~ ~rsh ba~e~t ~use, however,

’:;.~:~:~.~’~Z~ ’ subsidence and diking have eliminated the Important ~rlphera]

~:’"~’: ~" ’~"~:~;~’~ Othe~ populations of ~e southern subspecies are found tn South ~n
halophy~ zone. This is especially evident a~und South ~n Francisco

l~ ~ ~J ’~" ~’’~’’ ~’’ Ba~. Few ~rvest mice survive in such mrshes, even though o~her
;. ,.~,~,,~,,~,,~;:. Francisco Bay south of the ~n Mateo Bridge. The on]y lar~ ~rshes

"* left in this area are scattered fr~ Dum~rton Point to the
~rsn conditions ~y ~ opti~l, because there is little or no high

headquarte~ of the San Francisco Bay National Wildlife Refuge in                     tide escape cover.

Newark,. along Mowry Slough, in the triangular ~h near A]viso, near
.~,:~;,..,,~;.~;~: , S~dies have shown ~a¢ the best type of pick]eweed association for

~I~~

the Palo Alto ~tu~ Center, and on Greco Island. A1~ough other

;~..~,,.~;
~rshes can ~ found in South San Franclsco Bay, rest are ~rrow,

harvest mlce has the foI]owln9 characterlstlcs: one hundr~ percent

inter~pt~ strips along sloughs and ba?side dikes, or highly sailne,                    cover; a cover depth of 30 �o 50 cm at s~r ~x]~m; a high

diked-off ~rshes with areas of. s~rse picklewe~. A1~ough salt
percentage cover of pick]eweed, I.e. 60 percent or more; complexity in

~h harves~ mice occur in so~ of these areas, the s~tus and vigor the fore of ~at hen (~ pa~l~) and a]kall h~ath or other

of the ~puIa¢ions are unknown.



halophytes. The amount ot salt grass, brass buttons ( Cotula loose ball of grasses on the surface of the ground, something which

coronopifo]ia), alkali bulrush, or other ~c~rpus or ~ spectes, ma~ be abandon~ ~ith ~e hext h~gh t~de (She]Jha~r pets. obs.~.

however, shoula be low. The lat~erls~c~es ~? be present= but not tn

large continuous s~ands, as pure stands of Lh~ a~ avo~d~ b? mtce. The southern subspecies ~ beco~ torpid ~n the earl? ~rning.

Sal~ grass and brass buttens p~vide vet? ~or habitat for ha~es~ F~sie~ (1965) sugges~ this ~rat~ ~as variable fr~ individual ~o

m~cel the? are 1ow-grow~ng, lack s~ret~f~ca~fon, and provide poor ~ndivldual. Shellha~er (pets. obs.) has trapped an~ls so ~orp]d as

cover. Fat hen provides good cover for mice during the su~er (Rtce ~o appear dead or near1? so, but b? keeping th~ in a pocke~ for 10 ~o

1974), bu~ canno~ ~ u~ 2ear-~und because ~ ~s an annual. L5 minutes ~hey ~am up ~o an active s~e.

Behavior. Salt marsh harvest mice are placid in comparison to western Salt marsh harvest mice are partly diurnal. Fisler (1)65) suggests
harvest mice or house mice. Their temperament correlates with their that the most placid and least nocturnal individuals live in the
habitat, The much more active western harvest mice live in more open densest cover.

~... : = environments and use their quickness to escape from predators (FisJer

~ 1965). The less active salt ~sh harvest mouse, on the other hand, ¯ .R..eproduction. According to Fisler (1965) ma]e harvest mlce are
.............:~. is so dependent on cover that roads or open areas as smal3 as 1U reproductivel? active from April through Sept~nber, although so~e

meters wide appear to act as barriers to movement (Shellha~mer 1978). males appear reproductively active year-long. Although fema]es have a

...... ~ These behavioral differences are so great that they are useful In long breeding season that extends from as earl3’ as Naroh to November,
"~ ~"

:~:’~".o
field identification (Fisler 1965; Shel]han~ner 1981, 1984). they apparent|¥ have a low reproductive potential. This phenomenon

can be explained by the fact that the average ]ltter is relatively
Sa]t marsh harvest mice swim well, floating on the surface as Ftsler sma|l, between 3.7Z and 4.~1 (Fis]er ]965), and females do not have
(~965) suggests, "like corks". The Western harvest, meuse swims man? |ltters per year. Fisler (1965} estimated that females of ~he

~:;.....;:~..,:~.:~:~ violently and poorly and its fur becomes rapidl? wetted, northern subspecies may have only one |itter per ?ea~o Recent

, ~- information for the southern subspecies suggests that they
-;.. ....~,..~. Salt marsh harvest mice do not burrow. The northern subspecies may have similar productivtt?. More information on the reproductive

build nests or cap over old birds nests (Ftsler 1965), but the biology of the salt m~rsh harvest mouse is needed.
southern form often does not build a nest a~ all. Nests are often a
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Fisler (1965) noted that salt marsh harvest mice eat green Reasons for DeclineF~ed~.~.

vegetation in addition to seeds. They have longer intestines than the

.... . ...... ~.~. western harvest mouse, which is a seed eater. The northern subspecies There are five principal reasons for the decline of the salt marsh

:’:’~ .......’":~"’ ;: ( of the salt marsh harvest mouse #:an drink sea water for long periods harvest mouse: I) habitat loss; 2) fragmentation of the remaining

of time but prefers to drink fresh water. The southern subspecies Is marshes; 3) widespread loss of the high marsh zone as a result of

unable to drink sea water as its only drinking fluid but prefers backfilling; 4) land subsidence; aid 5) vegetational change. Most

moderately saline water (Fisler 1965). These preferences correlate remaining marshes are affected by more than one of these factors.

with the habitats that these forms occupy. The northern subspecies

:h’.:::-’"":" :’~!~ ) typically lives in more brackish marshes where the range of salinities Marsh destruction has been greatest in the South San Francisco Bay, an

Is wide, but the average is not very saline. The southern subspecies, area where land subsidence and watershed alterations have also

on the other hand, lives in marshes where the average salinity is contributed to widespread changes in vegetation composition. Land

relatively high and stable. The effect of salinity on the diet of subsidence of up to ~0 feet caused by groundwater pumping, has

;j!~:.~;.:i~.!iijii:~.:):~:~
these mice is only partially understood (Fisler 1963, Haines 1964, occurred from Palo Alto to Alvlso during the last hundred years and

j.": ...~...-,:: , many marshes, like that at Palo Alto, have changed from predominately~ :~:’(’’’’;m::,~. -; Coulombe 1970) but may be a crttlc.al factor in their management

~ (Fisler*, pers. comm.), pickleweed to cordgrass. A resulting decline in harvest mlce has

:..........~,,~;:,..:,,.
accompanied this change. Massive discharges of treated sewage

.~, :’:’~.:~.’:.!:’.,’:{!~.~,. Mortality.. Little is known about the natural causes of ~rtallty in effluent in the Alvlso and Sunnyvale areas have lowered sallnlties of
.... . .~:. , ,...~ .;:,)~ .,,

)~:~:;,.~:~;:~)~,~
this species. Snakes, owls, ha~ks, and various other potential those areas and changed many of the salt marshes to brackish ones

;.~,’~,!~:,!.1~,~.!,,~ predators inhabit most marshes, but their Impact is not known. Owl dominated by alkali bulrush, a habitat of ]ow value to harvest mice.

pellets were collected by CDFG personnel from the Suisun Marsh in the More dtverse brackish marshes composed of various rushes, cattails and

past, but were not analyzed for salt marsh harvest inouse rematns ptckIeweed do, however, support populations of harvest mice. Suc~

.,~:.r.:,:..’.:(,i,;)~!~..~i.. because mouse parts of the western and salt marsh forms could not be areas are found along the Contra Costa coast from Hartinez to Antioch.

differentiated. Life  ble tnfo, tto, is available in Ftsler (1971).
..;,,,-~,,,~?.,.:,:);r, . Only 21 percent of the Bay’s original tidal marsnland still exists,

and approximately 32 percent of that is now diked off. Most of the

* Fisler, G. F. Professor of Biology at California State Unlverslty diked marshland is managed as waterfowl habitat; the-~jority is in

at Northrldge.
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~ Suisun Bay. In some diked n~rshes, however, s~11 areas of high
Previous Conservation Efforts

moisture and high~ salinity suppor~ thick picklewee~ and ~derate
San Francisco Bay Conservation and Development

.....:~;::’i’;~::’’’’mk’(’ " populations of mice (Zetterquist 197B, Gilroy and Shellha~er LgBO).
The creation of the

~ Co~ission in 1965 has slowed the rate of ~rsh destruction around the
~ny of the re~ining tidal ~rshes~have narrow midd]e and upper zones

and, ~ile seemingly productive, are devoid of mice. The once
Bay. Increased public awareness and funding, in ~e 1970’s resulted in

the protection of a nu~er of ~rshes by local, S~te and Federal
extensive borde~ of grassland and unsub~rg~ halophytes, which serve

as escape cover for the mice during the highest tides, ~ve been
government agencies. The San Pablo Bay ~tional Wildlife Refuge

~.~.;,..,:,::,:::,.
eliminated from most of the re~ining tidal ~rshes. Ha~es~ mice

(Figure 3)~rshestabIishedalong theinnortheast1971" gaVe~ge protectlOnof San Pab]ot°Baythe(fromlargesono~and

": disappear from ~rshes without escape cover ~cause, durln9 the
valuable

highes~ tides, they either ~ve out into the open a~ are ~ken by                      Creek to near ~re Island). The ~n Francisco Bay Natlona] W~Idlif~

predators, or they drown (Fisler 1965). ~ny of the ~rshes around                      Refuge (Figure 4) crea~ed a year later, gave protection to ~rshes in
the South Ba~. A1~ough SFBNWR is a relatively large refu9e (607~

~uth ~n Francisco Bay lack ha~es~ mice because they have no escape
hectares

~ :..: ..... percen~ is m~h. The largest mrsh w~thin the SFB~R is Greco

~?’:m)~:~(k:J,~(::~JJ,~    ~ ’) Although s~ll ~rshes separated by water ~Y ~ ~colonlzed after
Island, with ~latively large mrshes at Newark and along ~wry

~(:~,-=::~=.~,~.~,. ~
Slough. Most of the other mrshes in the refuge are nar~w strands

~:~;,~,~L;-~i~;:~z~:,:~ " bowered by salt ~nds. They have undergone considerable vege~tional

~=;.:z~{~h,:.-:~::,
Consequently, yew f~ areas aR likely to ~ recoloniz~ W harves~

mice once the mice have been extirpated. "
The CDFG was very active in acquiring habitat during the 1970’s,

)j:~))~))(~)~)).((}, ~
In su~ry, most of ~he r~ining mrshes are t~ s~ll and tOO widely

starting with Coon Island in the Na~ ~rsh In 1974. Fagan ~rsh,

~j~’~""~’:,’.
separated to support viable ~pulations m Of the muse..o.over,

acquir~ by COFG in 1979. and Coon Zsland provide ~cell;nt .abitat

I)~i~)~)J)~(:
backfilling, subsidence, and vegetational change continue to r~uce

for the ~use. fagan ~rsh Is one of the few re~inlng places wi~ a

c~plete transition fr~ aquatic vegetation to peripheral upland
the habl~t value of the re~ining mrshes.

vegetation. A similar area, though relativel~ fla¢ and lacking a

refugial zone. ts



CDFG in ZBIS. Two smaller units bordering San Pablo Bay were added in

: 1976. Corte Madera Marsh Ecological Reserve (CMMER), a relatively

Z_o :~! ~ small CDFG parcel (approximate]y 95 acres), has not been productive

i for mice. However, the adjacent Muzzi Marsh, recently added to CMMER

will enlarge considerab]y (when restored) the acreage and value for

the muse. The San Pablo B~y State Wi]dllfe Area is a huge area of

water and a small strip of marsh along the Marin County coast. This

marsh, like most around the Bay, is narrow and diked, and of only

moderate value to the muse. Point Edith Marsh, on the Contra County

Coast, is a recent State acquisition. Once rehabilitated, this

411-acre unit will be of considerable value to the recovery effort

because it is contiguous with land set aside for the mouse on the

....).::.~,..:::;..::.:::~.~.,... Concord Naval Weapons Station.

....¯ ,,.: .........~....., ~:~.~.:,.:..!, . ~,,
Enactment of the .Sutsun Harsh Protection Plan and the establishment of

.. ]~..~ ........... the Suisun Resource Conservation Dtstrtct by the State Legislature

.....:~ :,,:.=..,...~;~ ..... large]y eliminated marsh destruction in the Suisun Bay, However, the

~,i~.~’.),...~,~;.~,~. marsh is intensively managed for waterfowl, to the detriment of

~,;,;:.r,~r,:.’.~.!,..,~!,....o harvest muse habitat values, Nonetheless, the State has severa]

large units in Suisun Bay that are impo.rtant areas for the mouse:

~ Grtzzly Island and Joice Island Wildlife areas, which are centrally

~.~, ;..T..~.~.x,=. located t~ the marsh, and Hill Slough Wildlife Area and Peytania

~ ,#, Slough Ecological Reserve located in the northern portion of the marsh

..~.~;~r-"h~-’);~ ’-. -.: near the City of Fairfield.

40
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Several State Parks contain marshes of Varying value to the mouse. The extensive trapping activities of 1980 demonstrated a pattern

China Camp State Park on the Marin Peninsula contains a large, flat similar to previous years, i.e.. the northern subspecies has more

¯        ~                pickleweed marsh that produced mice during the last trapping period                        habi~at of better quality than the southern form. It took 77 trap

(Simons and Shellhammer 1981), ~ut~ which may be reduced in. p~esent
nights to capture one mouse in the marshes of San Pablo B,ay (Simmons

value because of the lack of adequate upland refugla. The marshland and Shellhammer 1981). The exception to this pattern is the Suisun

~at Benicia State Park (Southampton Bay) appears to have value for Marsh, which is diked and managed for waterfowl.’ where it took 272

the rail but not the mouse,
trap nights to capture one mouse (Harvey and Stanley Associates 1980).

The City of Palo Alto preserved much of its outer marshland and In 1980, mouse populations tn many of the larger marshes around the

reestablished marsh vegetation in one previously degraded parcel. The Bay were either so low as to be too tlme-consumlng to trap or they

latter unit~ the Faber Tract, was planted with cordgrass in 1971 and were devoid of mlce. These Included Petaluma Marsh, Corte Madera

has been a highly successful restoration project, The area has not Ecological Reserve, Bentcia State Park (Southampton Bay), areas west

been trapped for mice. The n.earW Palo Alto City Nature Center Narsh of Pfttsburg, Belmont, t~ew Chicago Marsh near Alvlso, a.long Mowry

has long supported harvest mice, but its value is declining because Slough, and along the Alameda Flood Control Channel, The only major

subsidence is causing adverse vegetational changes, populations (i,e. from three to five animals in 100 to 200 trap

nights) were at the mouth of Tolay Creek, Lower Tubbs Island, Fagan

Current Status Marsh, the marshes near the San Francisco Bay Natlonal Wild]lie Refuge

headquarters in Newark, near the mouth of Old A]ameda-Mt. Eden Creek,

There are few accurate density figures for salt marsh harvest mice and the Colllnsvtlle marshes (Biosystems Analysis 1980, GJlroy and

because their numbers are so low (hence errors of sampling are htgh), Shellhammer 1980, Stcmons and Shellhammer.1981). The marshes north of

and because most marshes are long strips that prec]ude the use of grid Alvtso, especially the triangular marsh 1.5 miles north of_. that town,

trapping (and hence make accurate density estimates difficult), have declined from their former condition as prime harvest mouse

habitat. The most recent major trapping effort there captured veryConsequently, the number of trap nights needed to trap one animal is

used for comparisons (a trap night being one trap set for one night},                    few mice (Anderson et at. 1981).

It took 23,238 trap nights to capture 109 mtce in 1980 (Shellha~mer
Earlier surveys, although informative, were elthe~-.-done wlth too1981}, or an average of 213 trap nights per mouse.
little trapping effort per marsh (Schaub 1971) or were done over
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,- several years (Cummings 1974-75). Hence, while valuable in many PA~T II

respects, these studies did not add major insights to our RECOVERY

,;i~i~i!.-i~i;i.:..!i!:~;~::))i;~=!i understanding of the status of the mouse.

The present status of the salt marsh harvest mouse appears to be a few

¯ " thousand animals at the peak of their numbers each sun~ner, distributed The California clapper rail and the salt marsh harvest mouse are

around the Bay marshes in sma11, dlsuunct populations, often in marginal endangered because of habitat destruction. Many marshes have

vegetation and almost always in marshes without an upper edge of disappeared, and the upper zones of those that remain have been

upland vegetation,
largely destroyed or greatly modified. Protecting these species will

require the protection and enhancement of existing mar~hes, the

restoration of former habitat, and additional research on their

habitat requirements and population trends, especially in San Pablo

-.:.::~.::~::." :;..’.’~,. ~ Bay and Sulsun Marsh.

.~,~:.~!~=~... The obJective of this plan is to secure and manage about 3,~00
...... i~ :., ’;~,, r".’~ ’:
’i~!~;i:i:!~i;;’!.~i’;i~i;¯ hectares of occupied essential habitat under the jurisdiction of

"’~’ ......":"’~" Federal, State and local ~overneents, to secure and manage about 3,200

~.~]~,)~,)i=,~:::~)(!~, hectares of occupied, unsecured essential habitat (largely private

.o lands), and to restore and/or enhance an additional 7,000 hectares of

tidal marsh and diked historic bay lands, thus allow the northern

subspecies of the mouse to be upgraded to threatened status and

..’~’~!i~’~:!~!~’~ii~!"r’:~’:"~,. ~,, ~ delisting considered, and the rail and southern subspecies of the

~~, mouse to be upgraded to threatened status. Oelisting the rail and

...............~"":~’ " southern subspecies of the mouse may be possible following completion

of the above, plus restoration and/or enhancement of an undetermined

amount of additional essential habitat (at present est.t.Lmated at about
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" 3,000 hectares), and completion of marsh restoration efforts on the marshes should be connected and combined to make the average

SFBNWR following cessa¢~on of co~rciai sale production within ics protected areas larger than at present. LaPg~r ~rs~es generally

~’"~?’:~:: ....~..: boundaries. Resolutlon of these~ additional recover~ needs wllI will support larger and possibly ~]ttpIe ~puIatlons of each

require ongolng research a~ data ~ population trends and restorable species and hence, increase the chances of survlvaI.

areas as spec~f~ in t~]s plan. A~ this ti~ it does no~ appear ~at

enough habitat can ~ preserv~ and restor~ to allow the ~Iifo~nia 2) New habitat ~st be create, ~nc~udln9 areas rich in plck]eweed

clapper rail and southern subspecies of the salt ~rsh harves~ ~.use for the ~use; and areas with unres~ict~ tida] circulation

to ~ deiisted. (e.g., tida] s)oughs), healthy invertebrate ~pulations, and

suitable nesting habita~ for ~he ra~]. ~nslder]n9 the nu~ous

Restoration of all three ~xa ~o a ~]ative]y secure s~tus will dec]inin9 ~ends in h.abi~t quaIi~y, current evident ~pu]atlon,

r~u]re that a ~saic of co, fete, productive ~rshes be declines, and the widespread lack of high~ elevation mrsh

secured/estab]~sh~ throughout the range of ~th species. Individual habitat throughout the range of ~th species, the continued

:.:i.: "~ mrshes ~st be of sufficient size and habltat quality ~ support existence, as well as recovery of the ~use a~ rM] depends not

~
populations of one or both species in ~rpetuity, In the ~se of the only on ~otection of ~Istlng habitat, but also on extensive

.,......... . ~ ~use, sufficiently large ar~s of mrsh Shou}d be estab~Ish~ to restoration of for~r habitat (dik~ historic baylands).

~:.~ ~’~. ~’~Z, provide a "level 9"* protection (Schoenwald-Cox

’~’:-"~:~".. ~. .. ........... 3} The up~r ~rtions of mrshes ~st ~ restor~ to ~ovide refugia

~’:’~"~;"~ ’ The re]lowing general actions a~ requir~ ~ for both species during high tides, as

"" for the ~use and ral] In those ~rshes that have undergone

1) ~]ect~ existln9 ~rshes ~st be protectS, ~nc]uding those subsidence and subsequent vegetational change. In ~st cases

,:~:,v,.~,~... necessary to reduce inte~rsh distances. Whe~ possible, this w~11 require upland terres~lal buffer zones useable as

I~,:~r~ refugia as the sea level continues to rlse (~one 1982~

* A level 9 protection ~uires thaC ~ch prese~e a~a should ~                     4) ~d~tional blological research mst ~ undertaken to assist
large enough to contain several populations of mlni~ vlable slze.

recoverln~ bo~ species. S~dies are need~ on the effects of
~S~cI~ic a~as and est~mted acreages are Iden~IfI~ In the
~rratlve a~ In Append*@ D. ~eat~ sewage effluents, ~IIution, fIo~ con~o], ~squlto

abate~nt, and waterfowl mnag~t practices on water
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salinities, marsh floristics, and habitat suitability for the

occupied, unsecured essential habitat (largely private lands), and
mouse and rail.. Studies also are needed concerning the long-term restore ano/or enhance an additional 7,000 hectares (approximately) of
effects of sea level rise, reduced sediment input to the Bay,

essential tidal marsh and diked historic baylands, so that the
marsh erosion, and marsh a~cretion trends on mouse and rail

~ northern subspecies of the muse can be considered for u~grading to
habitat,                                                                              threatened status and eventually dellsted, and the rail and southern

subspecies of the mouse can be considered for upgrading to threatened
5) Ongoing management will be necessary on all marshes preserved for

status. Delisting the rail and southern subspecies of the mouse may
the muse and rail.                                                                be possible following completion of the above, plus restoration andlor

enhancement of an undetermined amount of additional essential habitat
Many of the recovery actions will be expensive and of long duration, (at present estimated at about 3,000 hectares), and completion ~f
especJal]y the recreation of the upper edges of marshes because the

marsh restoration efforts on the SFBNWR following cessation of
outboard dikes in some areas may have to be moved inland. Most of the

commercial salt production within its boundaries. Resolution of these

:"........... ~.
actions proposed will benefit ma~y other species of fls~. wildlife and

additional recove~ needs will require ongoing research and data on

~
plants, and w111 increase the value of such mrs~es for outdoor population trends as specified in this plan.

....... ~ ........ recreation and education. Most of the marshes recommended for..... 1. Preserve and increase extstln9 populations "of the muse and rail.
:.:,iii !~ preservation and upgrading in this plan are considered important for.. 11. Manage existing holdings*.

......... protection by one or more agencies or groups including the BCDC,’ CDFG,
~...~,.,..==: ............

111. Develop and implement management plans rot mouse and
;I .~:,.~.IL’ :~:~!P’ and various conservation and envirommenta] groups. The cost of some
~: ........-. rail habitat on National Wt]dlife Refuges.

° units can be shared by a number of agencies, t.e., secured for
1111. San Francisco Bay National Wildlife Refuge

Waterfowl management, or the preservatlon of outdoor recreation and
(SFBNWR).

education, as well as by ]and trades via the State Lands Commission.
111Z. San Pablo Bay National Wildlife Refuge (SPBNWR).

::’ !~; ’:’: ~":~" !" 112. Develop and implement habitat management plans for
~l~l~i~’~ ..... Step-down Outline
:,..~,~..,:.~.;~...:,~." essential marshes administered by the California

Department of Parks and Recreation.
Prime Objective: To secure and manage about 3,900 hectares of

occupied essential habttat ~nder the jurisdiction of Federal, State

and local governments, secureand manage about 3,200 hectares of ~ Appendix C lists the existing holdings that should be managed
according to guide]inns In Appendix B and the respective task numbers.
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1121. China Camp State Park.

1122. Benecia State Recreation Area (R)*.
1152. Hayward Shoreline.

,..
113. Develop and implement habitat management plans for 1i6. Develop and implement habitat management plans fur

marshes administered by local municipalities.
essential marshes @dministered by the California

Department of Fish and Game.
1161. Mountain View-Sunnyvale Shoreline (cities of

San Jose. Sunnyvale, Mountain View and Pa]o
1131. San Pablo Bay Region.

11311. San Pablo Eay State Wildlife Area.
Alto).

11312. Petaluma Marsh Wildlife Area.
1162. Menlo Park-Palo Alto Shoreline (City of Palo

11313. Corte Madera Marsh Ecological Reserve.
Alto).

11314. Coon Island Ecological Reserve.
1163. San Leandro-Na~A~ard Shoreline (cities of"

11315. Fagan Marsh Ecological Reserve.
Ma~ward and San Leandro).

11316. Point Edith Marsh.
117. Develop and implement a habitat management plan for

the Nature Conservancy property at Elkhorn Slough (R).
1132. Setsun Marsh area.

12. Secure and manage unprotected essential habitat.¯ " 1133. Other locations.
~ 121. Secure and manage unprotected essential haoitat in
.........~, 11331. Elkhorn Slough Estuartne Sanctuary (R).

11332. Bair Island (part).
Central San Francisco Bay.

.... 114. Develop and implement habitat management plans for
1211. Marshes on Narin Peninsula.

m.. 1212. San Pablo and Wildcat Creeks.
~:~:,..:;:; ,"., marshes under Navy jurisdiction.

’;~............ 1141. AVOnlMastings Slough (part).
1213. Hoffman Marsh.

1142. Port Chicago (Concord Naval Weapons Station): 1214. Emeryville Crescent.

115. Develop and implement habitat management plans for
122. Secure and manage unprotected essential habitat and

...... essential marshes administered W the East Bay
salt ponds in South San Francisco Bay.

~,::~:"i!~.~.’". 1221. Mr. Eden-Old Alameda Creeks and salt ponds.

’:; ’ 1151. Alameda South Shore-San Leandro Bay.
1222. Mowry Slough salt ponds.

,:::,,,.,~.:.~,~,:,.. 1223. Guadalupe S|ough-Alviso Slough salt ponds.

1224. Balr Island (part}.

*R = Only rail present.
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125. Protect essentlal n~use an~z rail habitat in the Suisun
¯ 1225. Point San Bruno. Harsh.

1226. Mountain View and Sunnyvale shoreline salt ponds.
1251. Identlfy areas of essentlal mouse and rai

ii~.~’.:~:;’~,’~’!:~:’ 123. Secure and manage essential habitat in western Sani habitat in the Suisun Harsh.
Pablo Bay. ~

~and manage essential mouse and rail

1231. Novato Creek.
I.;..:. ( ’ "’ ’ " L’{’’ 9-,,

1252. Secure

1232. Gallinas Creek South.
~, ,,.~-,..!....,/

habitat in the Suisun Marsh.

12521. Hartinez East.

1233. Gallinas Creek Horth. 12522. Martinez West.

1234. Petaluraa River Mouth. 12523. McAvoy.

1235. Black John Slough. 12524. Suisun Slough North.
1Z36. Petaluma Harsh North. 12525. Collinsville.

124. Secure and mana9e essential habitat in eastern San 1253. Develop and implement management plans for
Pablo Bay. essentlal mouse and rail habitat in the Suisun

~":’:~:’:’=~:~’:;~~ 1241. Lower and Upper Sonoma Creeks and Steamboat
!:i’ : ~." ~’i.i :’: Harsh.

~ Slough. 126. Identify priorities for securing unprotected essential

...~..~ .... 1242. Second and Third Napa Sloughs marshes.
’.i:’~ :;i!:..i .... 1243. Hudeman Slough (R).

~. :!~:. :~:... 2. Manage existing and potential habitat to reduce limiting factors.
=:i...,,;-:~:!:i......... 1244. Island Number 1 and Island Number 2.                                                                                                ,21. Enhance historic tidal marshlan~s in San Francisco Bay

1245. Skaggs Island.

1246. Coon Island-Fagan Slough.
22. Reduce other limiting factors.

1247. Napa River.
221. E]im|nate or reduce the adverse effects of industrial

:,,~...........:~ ...... 2211. San Pablo and Wildcat Creeks.

.., .~. ~..~,.,, ". 2212. Point San Bruno.

-~.~i :, 222. Reduce the etfects of traffic noise on clapper rails

at H,offman marsh.



223. Reduce effects of human foot traffic on ra|Is and mlce                             Narrative

at the Emeryville Crescent,

" ’~":":~ ~;;~ ~ 23. Identify other limiting factors for the mouse and rall and
i. Preserve and increase existing populations of the ,~use and rail.

Implement corrective action, ~ The most ~m~diate ne~ in assuring ~he surviva~ of the salt

¯ 231. Perl~Ically ~nltor ~use and rall populations to mrsh harvest muse and California clapper rail Is to protect and

detemlne ~uses of population trends and fluctuations. ~ncrease existing populations. This will r~uire close

232. Evaluate effe~s of ~llu~nts, sedlmen~tlon, and coordination among the Se~ice, ~e Calilornia Oepar~ent of Fish

freshwater fluctuations on the invertebrate pr~ of" and ~, other Sta~ agencies, as well as local (City and

rails. County) agencies and private interest groups.

233. Identify and resolve m~ge~nt conflicts for ~ll and .

mouse populations in the Suisun ~h. 11. Manage existin~ holdings.

¯ 234. ~temlne ~bi~t ~uir~nts of the salt mrsh                                   A number of mrshes ~at support populations of the ~use

~-~i~:::~?-~. ~rvest and ~ltfornia clapper ,ll in till mrshes, and rail a~ admintster~ by public agenci~ and/or private

~
235. ~temtne ~b1~at ~utr~ents of the salt m~h organizations. If p~ectlve ~nage~nt were implanted

....~F~::;~.;~P, . ~rvest mouse and ~11fo~fa clapper rail In b~ckfsh for the ~use and ra11 on these ~rshes the likellho~ of

~’"’’"..... 236. Detemtne the effects of mosquito control p~ctfc~ on

’~:;~ " ~ the ~use and rat]. 11,. ~veIop and l~]e~nt ~na~nt plans for ~use and

3. Rees~bltsh a ~]tfo~ta clapper ~] ~pu]atfon.at Humboldt ~3. rail habitat on Natlona} Wildlife Refuges.

31. Select ar~s for rel~se of birds. 5an Francisco B~ and ~n Pab]o B~ National W~]d]ife

32, Prepare translo~t~on sites to receive birds. Refuges both suppor~ subsCantial ~pula~tons of ~he

~:~’~’- ~ 33. ~pture and translo~te clapper rails to Humboldt Bay. ~use and rail. At present, however, ~nag~ent of

~’~" 34. Es~blish a mnttoring/protectfon p~ram, rail and ~use habitat on ~hese ~fuges is inadequate.

~,
4. Rees~b]tsh salt mrsh harvest mouse populations In fomerly Reasons for this relate to the ]ac~ of personnel and

occupt~ ~bf~ts and ~h ~storatto~ ar~s, money to undertake ~e effort. There also Is a need

5. Develop and Impl~ent a prog~m for consewatton eduction, for specific ~nage~nt guidance. In~as~ fundlng
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112. L)evelop and implement habitat management plans for
and manpower are needed to develop and implement essential marshes administered by the California

’ management plans for both of these Federal refuges. It

is hoped that the general guidelines provided in

Department of Parks and Recreation.
Populations of mouse and rail are known from two areas

Appendix II of this plan will help with the development                                                                                " administered by the California Department of Parks and

of site specific management plans. Recreation. These State Park units are in the process

of developing management plans to provide secure

1111. San Francisco Bay National Wildlife Refuge habitat.

(SFBNW_.____~R).

This refuge supports most of the major

populatlons of the southern form of the salt
1121. China Camp State Park.

marsh harvest mouse, and substantial habitat for

The marshes of China Camp State Park should be

the rail. A management plan for the refuge
censused for both species and mapped for marsh

should be developed and implemented to address
vegetation types and elevations. Special

attention should be 91yen to providing an

protection and maria9ement of habitat for these¯ increased peripheral halophyte zone throughout

~ species, portions of the marsh. Management plans should

.i,. be developed and implemented to protect both

1112. San Pablo Bay National WlldIlfe Refu~e (SPBNWR). species. Private holdings within the marsh

,..~. This refuge support,s some of the most pristine
,. ,, ..... should ~e secured.

and deepest marsh areas within the ranges of the

rail and northern form of the salt marsh harvest

mouse. A management plan for this refuge should
112Z. Benecia State Recreation Area

The marshes of this area should be ce~sused for

... be developed and tmplemonted to insure
clapper ral1~. Because fluctuations in rainfall

.... ’~’:"~:’" protection of these species on the refuge.

)il((~)~()~?~! and delta outflow will affect the rail

~~" ’"~ populations at this location, populations should

be carefully monitored. Vegetatio,~.nof the area



should be mapped and surveyed periodically to
for these areas should be developed to prutect

, rail and mouse habitat.
detect fluctuations in cover and species

composition. Consideration should be given to

improving tidal circ~lation in the marsh, as
11311. San Pablo Ba~ State Wil~lite Area.

This largely open water management unit
well as controlling sedimentation from adjacent

urban development, and limiting foot traffic,
has only a narrow frlnge of marsh along

A management plan should be developed and
the west side. Access is limited to

implemented for the area to insure protection
boats thus the marshland and tidal flats

are relatively secure. A management
of the rail.

plan for the higher marsh areas above ’

It3. Develop and implement habitat management plans fo~
the mudflats should be developed

essential marshes administered by the California.
incorporating the criteria listed in

l)epartment of Fish and Game..
Appendix B.

Twelve marshes administered by the CalifQrnla

~. Department o~ Fish and Game are known to support
11312. Petaluma Marsh Wildllfe Area.

populations of the salt marsh harvest meuse andlor the
This management unit lies between the

California clapper rail. Protection of habitat for
Petaluma River and San Antonio Creek

these species on CDFG property should be integrated
,ust south of the town of Petaluma. It 14"3

".:! is a public hunting area but access is
with other management activities.. The prima~ purpose

is to secure and maintain diverse marsh habitats on
by boat only, thus some marshland values I

CDFG lands within the Suisun Marsh.
are protected. Implementation of a

management plan for the area should

.... 1131. San Pablo Bay Region.
include measures to protect rail and

;i,,~~ .... ~ mouse habitat.¯ Five marshes owned or leased by CDFG in the San

Pablo Bay region suppor~ populations of the rail

or mouse, in some cases both. Management plans
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,. in X~75 represent the last Known record

11313. Corte Madera Marsh £cological Reserve. ~ of their occurrence). For this reason,

This reserve, located within the city more intensive mouse censusing should

limits of C~rte Madera, lies on the
� De attempted to uetermine whether salt

south bank of Corte Madere Creek. It marsh harvest mice sit11 occur on site.

is the largest remaining marsh between

Redwood City, San Mateo County, and i1314. Coon Island Ecological Reserve.

Northern San Pablo Bay. Gorse (~lex This 101 hectare area four miles south

~), an invasive, exotic shrub of the City of Napa was at one time a

is known from portions of t~e reserve duck club. The site supports mouse and

and it is recommended that this plant rail populations and is considered by

be eradicated from the site. A COFG Region 3 to be a potential

management plan for the salt marsh and waterfowl hunting area. A management

tidal channel in this area and the plan for. this area should provide

newly acquired Huzzi Marsh should be protection for the rail and mouse

developed and i~lemented (see Appendix populations.

B) for the enhancement and protection

of mouse and rail habitat. See Evens 113~5, Fa~an Harsh Ecological Reserve.
and Page (1983) for more specific This x34 hectare ~cological Reserve
management recoa~nendations, lies immediately west ot the Napa

Airport. Populations of both meuse and
Although this marsh supports a fairly rail occur on the site as well as

large rail population (about 20 severe] other candidate species. A
breeaing pairs), salt marsh harvest management plan is needed to insure
mice have not ~een trapped during the protection of the rail and mouse
last four censuses (a few mice trapped habitat on site.
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I~3A6. Point Earth Marsh.

This marsh is leased by CDFG from the Eikhorn Slough Estuarine Sanctuary

State Lands Commission (166 hectares). ~
covers approximately 323 hectares and

The area is bo#~nded on the north by includes substantial areas of tidal

Suisun Bay, o~ the west by Pacheco marsh and ~dfla~s used b? the rail.

Creek, on ~he south by Wate~ront Road I~enta~ion ot a ~nagement

and on the east by the Concord Naval incorporating protectlon of the areas

Weapons Station. A management plan for us~ by rails will secure this area.

this area should incorporate guidelines

from Appendix B to insure protection of 1z332. Bair Island (part).

mouse habi~t on site. ~out 400 hectares of this diked and

tidal ~rshland is leas~ by UDFG from

113Z. S~sun ~rsh Are~.
t~e State Lands Co~ission. Both tidal

Several ~rshes ~haged by CDFG in ~e Suisun and non-tidal areas of the island

Marsh area support rail a~ mouse populations, provide i~or~nt rail and highly

Manage~nt plans should be developed and significant mouse    habitat.    A

i~#le~nted for these a~as to assure
~nage~nt plan for the island shoulo

pro~ection of the~use and rail. include protection of rail and mouse

habitat. Tidal areas should

1133. Other locations.

Two additional areas owned and/or administered
Appendix

by CDFG support rall or mouse populations.

Management plans are neeged for these areas as 114. Ueveiop and imple~n~ habitat ~nage~nt plans for

well. marshes under Nav7 ~urisdiction.

Two mrshes under Navy jurisdiction are identified as

essential ~abitat for the ~use and ra~l. Both
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areas included here are designated as portlons of a Anaerson Slough on the west, the Nava| Statlon

wetland preserve established in February, 1984,
road and tracks on the north, Burton road on

through a memorandum of ungerstanding between the the east and Southern Pacific Railroad track on

Department of the Navy a~d the Fish and WiJdlife the south.

Service. As funding and personnel become available,

this property as a separate unit of the San Francisco The second unit, approximately 46 hectares,

Bay NWR. In the interim, the Navy will prepare and occurs near a filtration plant near the Port

implement a management plan to promote the Chicago Highway and Ambrose Road. Management

preservation of endangered species on the preserve in plans for these areas should be developed and

coordination with the Service. Management plans for imple~w~nted to protect mouse and rail habitat.

both of these marshes should incorporate the

guidelines in Appendix ~. 115. DeveloP and implement habitat management plans for

essentla] marshes administered by the East Ba~

LL41. Avon-Hastln~s Slough (ap..~).                                                          Regional Park District.

~ Two s~ctions comprise this unit of the Concord Several existing marshes and planned marsh

Naval Weapons Station. The first approximately restorations to be administered by the East Bay

236 hectares joins Point Edith Marsh on the Regional Park Distrlct (EBRPD) have been identified as

west. The second unit (approx. 102 hectares) essential to the mouse and rail. Management plans for

¯ lies on the south side of Waterfront Road. these marshes should be developed and implemented. In

Management plans for both areas should be addition, the existing wildlife values (in their

developed and implemented ~o protect mouse and nontldal condition) of sites proposed for restoration

rail habitat, should be considered before restoration is carried out.

1142. Port Chica~o {¢oncord ~aval Weapons StatiOn).                                             1151. Alameda South Shore-San Leandro Bay.

This area comprises two units of the Concord                                               Essentla] habitat in this area consists of the

~!~. Naval Weapons Station. The first, tidal marsh and mudflats outboard of the filled

;i~.;.:. approximately 65 hectares, lies between areas along the bayshore of Alamega and San

,i ~;~- .’-



1161. Mountain View__-Sunn~yale Shoreline (cities of                      L~)

, Leandro Bay. A management plan for this site San Jose, Sunn~va|e, Mountain View and

should incorporate the guidelines in Appendix Palo Alto).

Essential habitat includes the series of|
~ marshes bordering South San Francisco Bay

115Z. Ha~ward Shoreline.. (approximately 43 hectares) within the

Three sites providing essential mouse and jurisdiction of the cities of San Jose,

potential rail habitat in the Hayward shoreline Sunnyvale, Mountain View, and Palo Alto. A

area are; 8B hectares of nontidal marsh salt pond (approximately 70 hectares) |ocated

proposed for restoration just north of Sulphur between Devils Slough aria Guadalupe Slough is

Creek; the Hayward Marsh restoration project, a also included~ This sa|t pond should be diked

90 hectare newly-restored marsh presently off and managed is a aiverse salt marsh. This

supporting primarily mudflats; and 1I hectares would provide a large contiguous area of high

of nontldal pickleweed marsh just north of the quality salt marsh habitat for the rail and

San Mateo Bridge to be set aside as a mouse
~’-

mouse.
~ preserve¯

116. Develop and implement

1162. ~Park-Palo Alto Shoreline (City of Pal

habitat management plans fo~
’

¯

marshes administered by local municipalities.. . . This is an area of tidal marshes extending from

jurisdictioneveral areas under the
oT local [

-, S .I the mouth of Charleston Slough, northwestward

nlCl a~tties have been
essential ~J

- "identified asmu " "p                                                         ~j                               to booley Landing, within the jurisdiction of
"1           shouldbehabitat for the mouse and ral ¯ These areas the City of Palo Alto¯ The area is

andsecured and management plans developed    implemented approximately 1~S hectares
use aed rail populations, for the protection of the mo "

Land Protection Plans (LPP) should be developed for

~ ~’ each of these sites¯

ii

~! ~!i~
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¯ L163. San Leanoro-Hayward Shoreline (cities of 12. Secure and manage unprotected essential habitat.

~ Many marshes around San Francisco and Suisun Bays thatHa~ward and San Leandro),.
"i

.~-~:~,.~ A series of existing nontida] marshes within provide rail and mouse habitat are threatened with

the jurisdiction of thp cities of San Leandro destruction or modification. The foI]owing 27 areas have

and Hayward totaling approximately Z40 hectares been identified as essential to the survival of the mouse

of essential mouse and rail habitat is proposed and rail. They are needed to provide a large mosaic of

for restoration. Administration of these sites protected marshes to insure the survival and genetic

is undetermined at this time, but will probably continuity of both species. It should be noted that areas

involve the City of San Leandro, Ha?ward Area to be secured for the meuse and rail may not be limited to

Recreation District (HARD), and the East Bay just these 27 areas. Moreover, title of any existing or

Regional Park District. Habitat management historic salt marsh may or may not involve state ownership

plans for these areas should be implemented to under the Public Trust. A determination of ownership of

~ protect existing mouse and rail habitat, such marshes requires investigations on a parcel by parcel

~
basis. LPPs shou]d be developed for each of the following

1i7. Deveiop and implement a habitat management plan for the areas.

i: .. the Nature Conservancy property at E1khorn $1ough (R).

The Nature Conservancy property at EIknorn Slough 121. Secure and manage unprotected essential habitat in

...... ’ . includes about 80 hectares on the east side of the Central San Francisco Bay.

slough just north of Kirby Park. The property extends At this time five unprotected sites in the central

north to Hudson’s Landing and then continues soutn region of San Francisco Bay have been identified as

: a19ng the west side of the slough to a point extant or potentlal habitat for the mouse and_ tall.

~ ...... approximately O.g km southwest of Hudson s Landing.

J~;~. ’ 1211. Harshes on Hartn Penlnsula,~" A management plan for this area should address

~,~. protection and possible enhancement of rai] habitat. Despite former]y extensive habitat and numerous

historical records, the southern subspecies of

the salt marsh harvest mouse has be~n largely

extirpated from the Marin Peninsula (only two



¯ S~Rd]I p~puldllu~S ~r~ k~luw~ lu exist ~d both projects implemented under this plan should ~_~

are threatened by development). Slmlidrly, focus on opportunities to enhance habitat

u~ly on~ secure, relatively large California conditions for the mouse and rail, either from

Ipersists in the area. the standpoint of maintaining remnantclapper rail population

Habitat loss has been so widespread that only populations that may still exist, or of

small r~nmmnts ot historic habitat, or only maintaining    the    option    for    future

recently restored wetlands are currently reintroductions. The high recreational value

extant. These areas encompass a variety of of this area indicates that if mouse or tall

lana ownerships, largely local government and use is to be enhanced, public use most be

private holdings. Management actions specific careful)y~naged.

to the habitat requirements of the mouse and

rail are "needed on these remaining (and future The approxlmately 60 hecate area along the San

restoration) areas it these species are to Rafael Bayfront apparently supports the last

survive over the long-term on the Marln two known populations of the salt marsh harvest

~ Peninsula. mouse (southern subspecies) on the Marin ~"

Peninsula and represents the northern most

The 36 hectare marsh at Richardson Bay should population on the west side of San Francisco ~I

: be secured and managed as a separate holding. Bay. The area is diked from tidal influehce

While the salt marsh harvest mouse apparently and proposed for urban development. This area

has been extirpate~ from the salt marshes Should be secured and managed as a separate

fringing Richardson Bay, a sma11 clapper rail # unit.

population may still persist. Most or all

potential habitat for the mouse aria rall is                                          121~. San Pablo and Wildcat Creeks.

currently under study for marsh enhancement in Approximate1~ ~02 hectares of rail and mouse

the Richardson Bay Specia~ Area P~an, sponsored habitat occur along San Pablo and Wildcat

~!~!~: by the San Francisco Bay Conservation and Creeks in Contra Costa Count2..-.. The close

:’~z": Development Commission.    Any restoration proximity of this marsh to an oil refinery and



1Z~4. Emer~vi]le Crescent. o,

the Richmond City dump raises questions ~
¯ This 51 hectare area of tidal marsh and

concerning ~hreats from pollution and toxic
mudf|ats lies to the east of Highway 17/80 near

materials. This area contalns the only
i Powell Street. Portions of the area receive

significant population of the southern
i substantial foot traffic. The ownership is

subspecies of the mouse in the central Bay. In
undetermined. This site supports mouse and

addition to securing this site, studies of
rail populations and therefore should be

pollution effects should be undertaken (see
secured and managed accorelng to the guidelines

task #2211). in Appendix B.

IZ13. Hoffman Marsh.
122. Secure and manage unprotected essential habitat and

This 14 hectare site in Contra Costa County
}alt ponds in South san Fancisco Ba~.

historically supported clapper rails and may
Five unprotected marshes and salt pond areas in the

still suppor~ some birds. The site is close to
South San Francisco Bay Region are ioentified as ~"

a major hlghwayY(I~BO) and the nearby traffic
essentlal for the mouse and rail. The greatest marsh ~"

may affect roll use of the area. Most of the
destruction wlthtn the ranges of these two species has          t~O

area is owned by the Southern Pacific Railroad.
occurred in this Portlon of the bay, prlmarily as a          (%1

A small portion of the marSh at the south may
result of urban expansion and accompanying secondary          14")

be par~ of the freeway easement owned by
effects. Only the largest remaining sites in this ~

’ Caltrans. Mice may have occurred here J
region have been identified for recovery purposes.

historically but are now absent. It may be These should be secured and managed,                          l~l
suitable for mice but it is felt that the lack _

of migratory corridors has effectively
Since South San Francisco Bay offers the most suitable

;~,.., , prevented reestablishment. The site should be
habitat for the clapper rail and supports the greatest

secured and the effects of traffic noise on population of the southern subspecies of the mouse,
rolls studied (see task #222). high priority should be given to securing and managing

these areas. Also, since Leslie Salt Company is the



74                        ~ the San Francisco Bay (MR. Once co~urc

primary owner of the majority of salt ponds in the, salt production has ceased, the area shoul~ be

South Bay, dRY restoration project involving large ~ incorporated into the refuge and restored to

segments of their property would be highly desireable. tidal action.

Prior to proposing complete restoration, ~owever, the

existing wildlife values of these nontidal habitats 1223. _Guadalupe Slough-Alviso Slough salt ponds.

should be considered and incorporated into management This area of salt ponds, approximately 6ZO

plans, hectares, provides a substantial amount of

potentially restorable diked salt marsh

1221. Mr. Eden-Old Alameda Creeks and salt ponds, habitat. The northern tip of ~his area (150

This area of approximately 2800 hectares in hectares) is part of the bFBNWR. The remainder

Alameda County supports a small year-round shoulo ue annexed when salt production ceases.

meuse and rail population in the 144 hectares When returned to a marsh condition, this large

of marsh at the mouths of Mr. Eden and Old unit will provide a maaor area of saline marsh

Alameda Creeks. Habitat at these locations is between the brackish water influences of the

~ being adversel~ affected by flood control large waste water treatment plants on Guadalupe

:" activities and is not in optimal condition for Slough and Artesian Slough-Coyote Creek in the
these species. The adjacent salt ponds have a                                                                                                  ,

Alviso area.

high potential for restoration and are

currently threatened with development. Marsh

restoration proposals at this location should ~ In addition to the State and Federal lands at

also consider the existing wlldlife values of Balr island, an additional 741 hectares of

the nontldal habitats, unprotected salt ponds and marshes occur along

, Smith, Corkscrew, and Steinberger Sloughs and

1222. Mawry Slough salt pond__s. Redwood Creek should be secured. These areas

This area of high salinity salt ponds and should be added to the State property or the

~i~::- crystallizers, has approximately 1050 hectares, SFBNWR lands (~Sg hectares) on Bait Island.

and is bounded on thle north, east and south by
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Once the private lands have been secured in
and managed as diverse salt marsh. This would ~_~

public ownership, the abandoned salt ponds
provide a large contiguous area of high quality

along Smith, Corkscrew, and Steinberger Sloughs ! salt marsh habitat for the mouse and rail.

should be enhanced and managed fo~ the benefit                           ~.

of mouse and rail and a diversity of other 123. Secure and manage essential habitat in western San

species. This will provide a series of large
Pablo~.

protected marshes connecting the various
Seven marshes have been identified as essential

segments of Bait Island. Management of portions
habitat for the mouse and rail in the western San

.. of the island should follow the guideline
Pablo Bay region.

described in Appendix B.

.. 1231. Novato Creek.

1225. Point San Bruno. This is an area of tidal marshes, dikes,

This area of 9 hectares inSan Mateo County uplands, and mudflats beginning on the south

-.-. supports a small year-round clapper rail
side of the Petaluma River adjacent to Day

~ population and i’s currently threatened by
Island Wildlife Area (CDFG), extending ~"

~’: ’ southeast past Petaluma Point, and continuingadjacent heavy industry. This location also

" marks the present northern distributional limit south to the mau~h or Novato Creek. This area

of the California clapper rail in San Mateo also includes the marsh and tidal mudflat~ on

.’,:=~,- County. This area should be secured and both sides of Novato Creek outboard of dikes

managed (see also task #221Z). A Land .~
beginning" at the Creek mouth and extending J

Protection Plan shoula be prepared for this
upstream 1.0 km and southeast~ of the

::...~...... site.
Northwestern Pacific Railroad bridge. This

?~!~..;. area supports a substantial breeding population

~:~:,/-. 1226. Mountain View and Sunn~/vale shoreline salt
of rails. The area should be maintained for

~;,~,,..,.~. ......~ °P-O-D-~"
the benefit of the rail. Any flood control

~ . The 70 hectare area of salt ponds SOUth of the activities should be implemented,~in a manner

;(~;.;~":.0 mouth of Guadalupe Slough should be diked off that minimizes impacts to the rail population.
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m provides suitable habitat for both the mouse
1232. Gallinas Creek South.

and rail. The area should be secured and tidal
¯ This 46 hectare marsh in Matin County

action restored or managed as diked marsh if
constitutes one of the best harvest mouse

tidal salinities are too low, It could be made
marshes on the Marin Peninsula. � At present it

~ part of the Petaluma Marsh Wildlife Area.
is in private ownership. The marsh should be

secured and Incorporated into the China Camp
1236. Petaluma Marsh North.

State Park.
This Is a large (412 hectare) marsh in Sonoma

County adjacent .to the Petaluma )brsh Wildlife
1233. Galllnas Creek North.

This marsh, which includes part of the public .
Area (CDFG). This area, if secured, would

provide a large contiguous addition to the
]and at Hamilton Air Force Base, is an

wildlife area. It is one of the few remaining
important area for both the mouse and rail.

areas around the Bay with an upper transition
The unsecured portion of the marsh

zone. If poss|ble, this transition zone should
(approximately 188 hectares) should be secured

be expanded.
and incorporated ’into the ~an Pablo Bay State

Wildll~e Area.
124. Secure and manaqe essential habitat in eastern San

1234. Petaluma River Mouth. Ten units of marsh and slough habitat within this
These marshes constitute 92 hectares in Sonoma

region have been identified as essential habitat for
and Marin Counties and provide in~oortant

the mouse and rail. Given the current lack of
habitat for both the rail and mouse. The sites

should be secured and incorporated into the San
development, Rape Marsh offers a unique opportunity to

molntain and restore relatively natural habitat values
’~ Pablo Bay National Wildlife Refuge.

:.i~l~: .... o~er a large, contiguous area.

1235. B]ack John Slough,.                                                                                                           -
1241. Lower and Upper Sonoma Creeks and Steamboat~ -" This fatr]y large marsh (344 hectares) in l~rln ----

~@!~,-. Country which is seasonally flooded (about 25~)
. . Lower Sonora Creek Is a 98 hectare area of
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tributaries in Sonoma County. This area should

tidal marsh and mudflats that occurs along
be secured and managed along with the above two

Sonoma Creek near the west approach of Highway units.

37. It is an important area for the rail. The

site should be secured and managed as an
~ 1244. Island Number I and Island Number 2.

independent unit. ~ The approximately 1400 hectares of Island

Number i should be secured and most of it
Upper Sonoma Creek and Steamboat Slough provide

,~ opened to tidal action. At present, the island

areas of important tall habitat in Sono~ is composed of a mixture of active and inactive
County. They include about 176 hectares of

~ salt ponds and diked off agricultural lands.
tidal marsh and ~udflats along Sonoma Creek

~ Recreation of tidal marsh on Island Number 1
near the mouth of Second ~pa Slough and ~ will provide a large salt marsh close to

several branching sloughs. These sloughs and several others including Skaggs tsland and the
adjoining marshes should be secured and managed

marshes of the San Pablo Bay Natlonal Wildlife

for the protection of the mouse and tall. Refuge on the south side of Highway 37.

1242. Second and Third Napa Sloughs. The 675 ha Island Number 2 also should be
Thts additional series of branching sloughs and

i included but is sltghtly less Important to the
mudflats near Sonana Creek, Sonoma County, two species than Island Number 1. Also

provides important habitat for the rail. This Included in these two areas are the tidal
area should be secured and managed. The

sloughs and associated ~arshlands along ~South,
previous unit (Upper Sonoma Creek-Steamboat Dutchman, and China sloughs total ing
Siou9h) could be combined with it to form one approximately 425 hectares.    Once salt

large contiguous unit. production ceases a]] the salt ponds should be

: secured and managed, An effort should be made

1243, H_udeman Slough. to recreate the full complement ~-.hlstoric

habitats that once existed in the marsh for theThis 157 hectare series of tidal marshes and

mudflats occurs along Hudenan Slo~.gh and tts
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Fagan Slough are privately owned and,

benefit of endangered species, ~aterfowl and therefore, subject to development. About 130

shorebirds. A Land Protection Plan should be hectares on Coon Island need to be secured and

prepared for these two areas, i added to the existing Coon Island Ec9loglcal

~ Reserve (CDFG, 101 hectares). Approximately 51

hectares immediately west of Fagan Marsh and

This island of about 1~50 hectares of diked
~

the 44 hectare Bull Island should be secured

agricultural land, administered by the lhS. ~ and added to the Fagan Marsh Ecological Reserve

~avy, should be secured with most of it opened
i

(CDFG, 134 hectares).

to tidal action. This would also include the

tidal sloughs and associated marshlands along 1247. Napa RiveF.

~apa Slough (about 462 hectares~, tlarsh
~

Approximately 514 hectares of tidal marsh and

restoration should be designed to provide mudflats along the Napa River provide important

habitat values for waterfowl and shorebirds, tall and mouse habitat. This area includes

~ in addition to endangere~ species values, sites near the mouth of South Slough,

Slaughterhouse Point, mouth of Whfte Slough and

.. Marsh restoration on Skaggs Island, in near the Highway 37 bridge.

;i:i" combination with similar efforts on Islands ~o.

,’.~. ’ 1 and 2, would result in a large, contiguous 125. Protect essential mouse and rall habitat in the Suisun

marsh, representing the restoration of tidal Marsh*,

influence to a high percentage of the currently Suisun Marsh consists of approximately 1,722 hectares

.,.=.!. diked-off ~lapa Marsh complex. In total, of State and prlvatel~-owned brackish water marshes

~’:~" : restoration of these or equivalent areas should along Suisun and Montezuma Sloughs and some major

~,:. provide for the long-term habitat needs of the tributaries. Areas designated as essent|al habitat

.~’){~ mouse and rail in this general area.

~:):’,~ 1246. Coon Island-Faqan Slough.. * Marshes within the Suisun Area Administered by CDFG are discussed

’ Important portions of both Coon Island and
under number 113,



84 h~gl~ marsl~ vegetation ~nich provide a~ditiona| nesting

within the Suisun Marsh were found to support salt habitat. Restoratlon of historic tidal marshes with

marsh harvest mice, breeding clapper rail populations these conditions should be encouraged.

or suitable rail breeding habitat. Sites ~pecifically

identified for the rail are the following. Joice 1251. Identif~ areas of essential mouse and rail

Island North, Ooice Island ~outh, Sulsun Slough North. habitat in the Sulsun Marsh.

At present six areas of essential mouse and

At present mouse habitat in the Suisun Marsh exists rail habitat in the Suisun Marsh have been

primarily as a by-product of waterfowl management identified (areas under CDFG ownership are not

activities. A mosiac of large areas of preferred salt .~
included here). However, it is highly likely

marsh harvest mouse habitat should be established ’i.~ that other significant habitat for the mouse

throughout the marsh. There should be five to ten and rail exists in the Suisun. It ls therefore

areas on private land of 40 to 10.0 hectares each, for a necessary that additional areas be surveyed and

total of 500 or more hectares of preferred mouse examined for the presence of the mouse and

~ habitat. The smallest area~ must be of the highest ral]. The U.S. Soil Conservation Service (SCS)

quality habitat, as the amount of habitable vegetation is now in the process of developing marsh

in small areas will drop to critically small levels management plans for the Sulsun Marsh. It is

during the winter. These areas of mouse habitat should likely that some mapping and habitat

~e distributed throughout the marsh but not located on Informatlon will soon be aval|abIe from SCS.

the extrem~ western, northwestern or northeastern euges

of the Suisun Marsh Protection Zone as these areas 1252. Secure and manage essentlal mouse and rail

support ver~ poor habitat, habitat in the Sulsun Marsh.

As areas of essentlal mouse and rail habitat are

Initial surveys of the California clapper rail in ’the identified It will be necessary to provide

)~’~" Suisun Marsh indicate that rails are restricted to viable alternatives fo~ securing those areas.

~’:.-~ Specific strategies will require the~. tidal marshes along sloughs which possess extensive low

ZI,::,:. tide foraging habitat, dense stands, of low marsh cooperation of the iuisun Resource ~onservation

i~i~’’
vegetation such as rules or cattalls, and undisturbed

~.,



Dis~r|ct, California Department of Fish and The western unlt, approximate|y 61 o,

¯ Gang, and the U.S. Fish and Wildlife Service. hectares, lies north of the railroad

At present six such areas are known, tracks and on the northwest of the tile

~.~ ~ McAvoy Road.     The second unlt,

12521. Martinez East.                  ’ approximately i8 hectares, is t~e island

This i5D hectare State-owned area nor~ of the Mc,~voy Boat Harbor. The

includes about 18 hectares of upland eastern unit, approximately g7 hectares,

habitat. The tidal marsh begins lles just east of the previous unit.

approximately at the eastern city limits The entire area should be secured and

of Martinez. This site, wi~Ich supports managed to protect both the mouse and

both the mouse and rail, should be
~

rail.

secured by transferring title to State

Parks or California Department of Fish 12524. Suisun Slough North.

and Game. This 169 hectare area of flea] marsh ~--

mudflats and uplands occurs along the

~ 12522. Martinez West. east and west sides of Suisun Island

: This 4~ hectare marsh lies just east of fram Goat Island to the mouth of Wells

:
~ the Martinez Marina. The site supports Slough. Because the area supports

.’;~
"~

smal] populations of rails, and should significant mouse and rail populations,
¯

therefore be secured an~ included with it should be secured.

the previous unit (LZSZ~).

12525. Collinsville.

:,~!~ 12523. McAvoy. Thls a~ea includes two diked-off marshes

The marshes at McAvoy occur on the totallng approximate1~ 132 hectares just

eastern unit of the Concord Naval                                                                     northeast of Montezuma Island. These

~. Weapons Station. There are three marshes provide important ha.~bitat for

..~’ contiguous marsh areas include~ here. the mouse and are its inland most
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occurrence. The two marshes should be It is important that large areas of appropriatemarsh

secured and managed as diked marshes, habitat be secured throughout the ranges of the mouse

Because habltat conditions are below and rail to insure their continued existence. Fewer

i large reserves would provide a bettur strategy tooptimum at present, plantin~ or seeding

of saltmarsh plants and/or modification ~ preserve these species than numerous small reserves

of the flooding regime may be required ~ because isolation and urbanization, generally,

V adversely affect small areas to a greater extent thanto improve the habitat for the mouse.

~ large ones. Each area should be large enough to

¯ ’ 1253. Develop and implement management plans i~
support several populations of each species. This is

for essential mouse and rail habitat in

the Sulsun Marsh.

Management plans for various duck clubs may
~ 2. ~anage existing and potential habitat to reduce limiting factors.

require modification to prevent adverse impacts Mouse and rail populations in many marshes are llmited by varlous

to rail and/or mouse habitat. Also, an ongoing factors including but not limited to: reduced upland habitat,

~ monitoring program ~hould be established to poor tidal clrculatlon, and pollution. Prope~’ management of

¯ evaulate the effectiveness of the management marshes may include increasing plant cover, securing upland

program in protecting mouse and rail habitat, restoring tidal circulation, and elimlnlatin9 or

:i!U!~!;..
populations in the Sulsun Morsh. Aerial reducing pollution so that mouse and tall pepulatlons ~an

¯ monitoring accompanied by adequate ground increase.

truthing is recommended.

21. Enhance historic tidal marshlands in San Francisco Ba~

;~¯ 126. Identif~ priorities for securin~ unprotected essential Natlona] Wl]d]Ife Refuge.

.~.~.,,~, , marshes. One of the p~tnctpal causes of the decline tn mouse and rail

Because there are many marshes requiring protection, a populations is the diking off of historic salt marsh to

~ Prmiortty list must be established to identify those in provide more agricultural land, salt ponds, or dry uplands

:))i()~: most critical need of protection. In this way the for constructlon of homes or buildings. In s,..omo cases

limited funding available can be used most effectively. " siltation has prevented ttdal circulation. To establish and



maintain good quality rai] and mouse hab-itat, certain Point Reyes birds-beak (Cord~ylanthus marlti,us ~).

~ A better understanding of the effects of salinities on salt
management actions will be required. Specific management

actions will need to be determined on a site-by-site basis,
marsh harvest mouse populations will be necessary to provide

detailed marsh management guidelines.

A large amount of rail and mouse habitat could eventually be

restored by returning tidal action to the salt evaporation (
22. Reduce other limitinq factors.-

ponds within the San Francisco Bay National Wildllfe Refuge
In some marshes industrial pollution, traffic noise and foot

and other nearby ponds. Specific sites where tidal flows
traffic may reduce the productivity of mice and rails. In

’̄~ should be restored most be determined during development of
addition habitat requirements and basic llfe history

information about the mouse and rail is lacking. Thus some
site specific management plans. Moreover, because these

salt ponds currently provide important feeding, nesting, and ~
limiting factors probably are not known and may be

roosting habitat for grebes, waterfowl, shorebirds, and
identified on].y after careful field s~udies. A number of

tasks are required to.accompllsh this.
terns, studies should be undertaken to determine how to

’~ > maintain optimal conditions for these groups while at the

~I~ same time providing sufficient habitat for the mouse and
221. Eliminate or reduce the adverse effects of industrial

rail. Future mana9ement of these salt ponds most also
Industrial pollution may be adversely affecting

consider the nesting habitat requirements of other
¯ :~,. several marshes wlthin the ranges of the mouse and
,~i,~L::.:;i’.- endangered or rare dike-nesting species Li.e., snowy plovers
~.~,.-i:: rall. Two n~rsh areas, San Pablo/Wildcat Creeks and

(Charadrius alexandrinus nivosus), California least tern
Point San Bruno, have been Identlfied as suffering

LStern~a an¢illarum (-albifronsJ ~. Increasing the

diversity of habitats for th~ harvest mouse and clapper tall

1~!~’:~,’. could also improve the wildlife habitat value of these areas
:’~J’~!~"" for other listed, rare or key species (plant and animal) now

2Zll. San Pablo and Wildcat Creeks.

~’~ ’ The marshes lying along these two creeks may be
~:~:,::~,.:" associat~d with this enviroument~ such as the salt marsh

’~J’:~ yellowthroat ( Geothlyp!s trichas sinuosa), San Francisco
seriously affected by pollution from the nearby

song sparrow (Me]osplza melodla ~; _M. m. samueli~),
oil refineries and city dump. The.... impacts of

salt marsh wandering shrew "(Sore~x ~ halocoetes,) and                                                    pollution require examination and, if possible,
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measures ~st be devised to reduce the adverse Construction of a boardwalk or hiking path to restrict

effects. ~ these activities may help. Restrictive slgnlng might

~ also prevent some trampling effects. These

2212. Point San Bruno. ~ ~
possib11Itles and others should be examined. The most

Heavy Industry adjacent to this small (9

i

cost effective should be Implemented.

hectare) marsh may be adversely affecting the

small year round clapper rall population here. ! 23. Identify other llmftlnq factors for the mouse and tall and

The population may be declining because of ¯
implement corrective action.

pollution from the adjacent industrial areas. !~ Other Inherent bfologlcal or ecological characteristics of

This problem should be studied and protection
i~

the mouse and rat1 may prevent or inhibit the rapid recovery

p]ans developed and Implemented. ~ of these species. For example, lltt]e Is known of the

breeding ecology of both species. Reproductive success,

222. Reduce the effects of traffic noise on clapper rails food habits, and other Intrinsic cbaracteristlcs may reduce

at Hoffman Marsh. their potential for recovery. In addition, extrinsic

The possible effects of traffic noise on rail use at factors such as waterfowl management, flood control

Hoffman Marsh should be Investigated. It may be activities, mosquito abatement practices, and blockage of

possible to create some type of noise barrier to migration corridors may prevent their recovery or

’:~ -.. ¯ increase rail use of the area. ~ reestablishment tn various marshes.    These various

"u possibilities need to be examined and evaluated, and

.~ appropriate management actions developed and implemented.

223. Reduce the effects of human foot traffic on rails and

"" mice at the ~eryvtlle Crescent. Adverse Impacts to ., 231. Periodically monitor mouse and rail populations to

~i~:;:~,....,. , this marsh are the result of" trampling by human detemfne the causes of population trends and

if’; beings. The site ts easily accessible to foot traffic fluctuations.

...~..~"
and Is used extensively by blrd watchers, and Wide fluctuations In. population levels have been

]’~i~!~’~" driftwood sculptors. The adverse effects of these documented for the mouse and several ~ubspec les of

"~""~’ activities sho,uld be elmtnated or at least reduced, clapper rail. It ts not known whether this ts a



" natural or man-caused phenomenon. It is suspected ~ 233. .Identlf~, and resolve manaqement confllcts for rall and

that low breedlng success for both specles relates, In mouse populatlons In the Suisun Marsh.

part, to the adverse effects of h~gh tides in marshes
The primary land use within the Sulsun Marsh is

lacking sufficient upland habitat. In addition, waterfowl management. Marsh management plans for the

predation by rats may be crltlcally hlgh~. These various areas in the Sulsun affect not only the salt

factors should be Investigated as they relate to tall

i

marsh harvest mouse and California clapper rail, but

breeding success, many other salt marsh associated species such as the

Sulsun shrew ( Sorex slnuosu~, birds beak

The low population of California clapper rail now ~ (,,Cordylanthus mollts mollis C. mollts~)and

remaining increases the likelihood of extinction, undoubtedly other lesser known organisms (plants and

Those birds Isolated in small remnant marshes are animals) that historically occurred in the once

especially vulnerable to extirpation.    Regular extensive and diverse marshes of the Sufsun. Although

censuses and handing sl~udfes are needed .to evaluate waterfowl ar~ a very Important management concern, the

~ and interpret popul,atton changes at individual marshes entire mosaic of native species which depend on the

and thoughout its range, wetlaods of the Sutsun should be considered in any

management program for the marsh.

!i~ : 232. Evaluate the effects of pollutants~ sedlmentatl’on,and

;" "’ freshwater fluctuatlons on the invertebrate prey of With this goal in mind, portions of Sutsun )iarsh

rails, should be secured and managed for diverse assemblages

One reason for the continually low tall population may of salt marsh, brackish marsh, freshwater marsh, and

.... be the lack or low numbers of appropriate invertebrate upland species. This will require managem_.ent, not

’) T:m~ ~. fO~ items. Pollution, sedimentation, and freshwater only of the.biotic resources, but also of the dynamic

fluctuations all have the potential to significantly hydrologic regime (tidal and freshwater) that was

~,~;,,. affect the benthic invertebrate prey of rails. These historically part of the system. It Is essential that

~!’~" factors should be examined as theY pertain to rall optimal freshwater and tidal flows be maintained,

food items, simulating the historic flow regtmes--~s much as

possible. This will require that additional Delta and



= River exports of freshwater be carefully evaluated and
236. Determine the effects of mosquito control practices on

the mouse and rail.
balanced for the protection of the biotic resources of

Some of the methods used by mosquito abatement
.~-~ the Sulsun ecosystem, i

~ ~, districts to control floodlng and marsh mosquitoes in

marsh areas my affect mouse and rail populations.
23q. Determine habitat requirements of the salt marsh

~,
The effects of these practices need to be evaluated.

harvest Mouse and Callfornia Clapper ,ralI ,in tidal

marshes.
:~ 3. Reestablish a Callfornia, clapper rail population at Humboldt Ba~,.

Although some studies of the mouse and rall have been
~.....

~
The California clapper tall historlcally inhabited the tlda]

undertaken in tidal marshes, llfe history and ".
wetlands of Humboldt Bay. Diking and marsh reclamation led to"

ecological information is still incomplete.
’ ~0 the extirpation of the clapper tall from this region during the

Additional studies of mouse and rail movements, food. ~ mld-lg60’s. Only about 10 percent of the original fringing tidal
and nesting habits, and ~bitat requirements in tidal

;,.:~::~. wetlands remains there today. A large percentage of the diked

.~:.
areas are needed.~ areas that were tidal wetlands have not been filled. Some of

these exist as seasonal brackish or freshwater wetlands, but most
235. Determine habitat requirements of the salt marsh exist as seasonally flooded pasture lands. These areas could be

¯ ,, ¯ harvest mouse and California Clapper rail in brackish
..... restored to tidal marsh relatively easily. Some areas of
~’~: ’ and non-tldal (diked)
::"~)~"i):.,

seemingly suitable habi~t still exist and reestablishment of a
~ il~: Little is known of the life history of the salt marsh

secure rall population would contribute significantly to its
harvest mouse and California Clapper rail, especlally                    g

in San Pablo Bay and the Suisun Harsh. To effectively;,h~., . BM
’ ~anage and recover the mouse and rail, we must know

i -
i~i:!.- their habitat preferences and reproductive ~

31. Select areas for release of birds.

"
¯

1
Harrow, ltnear marshes, which typically do not provide

~J~:I , r~ulroments in a~s of ~rylng ~bltat q~lity.
~.~,:~.’-

]
suitable habitat for rails, characterize most of the

~.
This information will assist in future management and

~ wetlands currently bordering Humboldt Bay. Examples include
~" recovery actions. "

~,~!" " ~i Mad River Slough and the mouth of Jacoby ~C~eek. Indian

!:~.~,~!~: " ¯ Island, approximately 240 acres, appears to be the on]y area
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"- suitable for translocatlng rails. However, this area alone techniques developed, rails should be captured and

may not be large enough to assure the longLtem maintenance translocated to appropriate sites at Humboldt Bay.

of a population at Humboldt Bay. Other areas of marshland
�

may be required to sustain the populatlona 34. Establish a monltorlng/protectlon program.

A monitoring and protection program for translocated rails

32. Prepare translocatlon sites to receive birds, must be established prior to the actual movement of birds.

Before translocation can be undertaken suitable habitat must
Trends in habitat quality, population numbers and post

be restored. This will involve breaching dikes and translocatlon survival should be monitored. These and other

restoring tldal influence. Potential areas for tidal parameters, includlng various degrading Influences (eatural

wetland restoration Include Humboldt Bay NWR lands in south or man-caused} should be monitored on at least an annual

Rumboldt Bay and the Mad River 51ough area. A feaslb111ty basis.

study for tldal marsh restoration should be conducted. A

careful evaluation of the existing marshes should als~ be : 4. Reestablish salt marsh harvest mouse populations in formerly

oc,cupted habitats and marsh restoration areas.
~

conducted to identify other potential translocation sites.

During thls phase, criteria should be established for I Many of the marsh restoration and enhancement objectives

actually translocatlng birds. These guidelines should ,- identified in this plan will create mouse habitat distant from

consider the number, sex ratio, and ages of birds to be areas currently occupied by the mouse. Because mice are not

i~i translocated. Criteria relating to site suitability could capable of colonizing habitat widely separated from existing 1 U=)
°

be developed (In part) based on studies undertaken in the populations, certain marsh restoration projects will not benefit

San Francisco Bay Region (task #’s 231, 232, 234, 235) but the species unless mice can ble introduced to the area. l
site specific studies may also be necessary. Capture and

;::"~ release techniques should also be developed, as well as ~
The concept of translocatln9 salt marsh harvest mice introduces

~i~.",i ’
criteria to determine what constitutes successful ~ several problems, including genetic considerations, effects on

o

" ~ donor populations, Judging the habitat sultability of areastranslocatlon and establishment.

~ .!
considered for translocation, criteria for determining success of

-:. ~ 33. Capture and translocate clapper rails to Humboldt Bay. the effort, etc. Any translocatlon program necessari,l.y.would be

;.~.. Once sites have been selected and prepared, and criteria and experimental, and should not be atte~npted without careful study
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PART I I I o,
Van Rossem, A.J. lg?~. The status of some Pacific coast clapper (~

IHPLEr4ENTATIONSCH£UULE
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i ~ Table I is a summary of actions and costs for th~ salt marsh harvest
Varoujean, D.G. 1973. A study of th~ California clapper rail in

mouse/California clapper rail recovery progran). It is a guide to meet
Elkhorn Slough, 1972. California Dept. of Fish and Game, Special

the objectives of the Recovery Plan, as discussed in Part If,
Wildlife Investigations, Project W-54-R-4, Final report, job 11.

Sacramonto, Callf. Narrative Section. This table indlcates the priority In scheduling

| tasks to meet the ob.~ectJves, which agences are responsible to perform

WiIllams, L. 1929. Notes on the feeding habits and behavior of the the tasks, and estimatedcoststo perform them. ImplementingPart

California clapper rail. Condor 31:52-66. ~
III is the action of the recover~ plan that, when accomplished, will

~ bring about the of these endangered species. Initiation ofrecover~

these actions ~s subject to the avaiIabili~3" of funds.
Wilbur, S.R., and R.E. Tomlinson. 1976. The literature of the wes&ern
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the llght-teoted clapper rall in Callfor~ia. Unpubl. ms.
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GENERAL CATEGORIES FOR IMPLEMENTATION ~CHEDULES

Information Gathering - I (research) Acquisition - A

I. Population status ~ I. Lease
2. ~bl~t s~tus ~ 2. Ease~nt

4. ~nage~nt techniques agree~nt
5. Taxonomic studies 4. Exchange
6. ~graphlc studies 5. With,drawa]
7. Propagation 6. Fee title
8. Migration 7. Other
~. Predation

i0. Com~tltion
11. Disease
12. Environ~n~al contaminant
13. Reintroduction
14. Other info~lon

~nage~nt - . Other - 0

1. Propagation 1. Info~tlon and

3. ~bt~t mlntenance and mnlpulatlon 2. bw enfo~n~
4. Predator and c~petltor control 3. Regulations m

5. ~pr~atlon control 4. ~mlnlstratlon
6. Diesease control
7. Other ~nage~nt

RECOVERY A~ION PRIORITIES

I - ~ action ~a& ~s~ ~ taken to prevent extinction or ~ prevent

the species from declining Irreversib]~.

~ " ~ action Bat ~St ~ taken ~ prevent a slgnifi~nt decline in

species ~pulatlon/habt~t qualtty, or so~ other significant

species.
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Duration .Responsible Agency’
Ftsc~nYear~, Costs (Est.)General Task Task of Task F~S $1,O00’s)

C~tegory Plan Task .     .         No. Prtortty (),rs.) Rag|on Program Other 86 87 88 Comments/Notes

/t-7 Oev~lo~ and Implement 11315 2 Continuous CDFG 3 3 g
a habitat mn~g~mnt
plan for th~ lu~use and
rail at Fagan Harsh
Ecolo91c~1 P,~serve.

’H-7 Develop and teq)le-ent a 11316 2 Contlnous COFG 3 3 2
habitat mn~gemnt plan
for the mouse end tall at
Point Edith Harsh.

H-7 Oevelop and ~’ea~nt 1132 2 Contlnuous COFG I0 I0 I0
a habitat ina~ement
Plan for COFG-o~ne~
mrsh~ tn the Sutsun
Harsh.

H-7 D~velop and tq)le~ent 11331 Z Cont.lnuous COFG 3 3 2

plan for the r~ll atI £1khorn Slough
Estuartne S~nctuar~.

M-7 Oevelop and tlpleu~nt 11332 1 C~ntlnuous CDFG 3 3 3

plan for the muse and
rail at gatr lsland

14-7 I)evelop and t~plegent 1141 2 Continuous ! SE 2 2 2
a habitat mnagment °

Navy* 2 2 2
plan for the muse and
rat1 at Avon-Hastings

D--052664
D-052664
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Dure~|on Responsible Agenc.~ F|scal Year Costs (Est..)
General Task Task of Task FHS (In $1,000
.C~t.egory Plan..Task No. Priority (yrs.) Re.qlon Program Other 86 67 Co,non,s/Holes

It-7 Develo~ and 4mplment 1163 1 Continuous SE 1 1 1
a I~bitat mne~emnt plan CDFG 1 1
for the mouse aM rail CSL*
along the sen Leandro-
Hay, ard shoreline.

H-7 Gevelop and tmplneeot 117 2 Continuous TKC 2 2 2
¯ habftat renascent
plan for the rail ¯t
Elkhorn Slough l~ture
Conservancy progerty.

,Secure and mnage unprotected essential mrsbes

A-7      Secure and mnage       1211     !            Continuous             Acq                2        2        2       23 hectares
marshes on Hartn SE 2 2 2
Pen|nsula. CCC 1 1 1

CDFG* 3 3 3
14artn Co. 1 1 1

I eeoc 1 1 1

A-7 Secure end manage sen 1212 1 Continuous £BRPD* Z 2 2 202 hectares
Pablo and MIldcat ~ CDFG 2 2 2
Creeks.

A-7 Secure and renege 1213 3 Continuous Cal Trans To be detemlne¢ 14 hectares
Hoffmn Harsh. CDFG*

A-7 Secure and mnago t.he 1214 1 Cont.lnuous CDFG* To be dot.ermined 51 hectares
~er~vt llo Crescent. ¯ CCC

D--052665
D-052665
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Duration Res~onsib)e Aoency Fiscal ~’ear Costs (Est.)
General Task Task of Task F~$ (in $1,O~’s)
~t~ Plan Task ~. Priority ~y~lon Pro~ Other 86 87 ~ ~
A-7 ~u~ a~ ~na~ 1233 2 Continues I RE To ~ detemtn~ ~9 hectares

~llinis C~ek ~rth. ~q.
CDFG*
CCC

A-7 ~u~ a~ ~ ~234 2 Continues I RE To ~ dete~tn~ 92 hectares
~l~ River muth SE Escimted cost

CDF~ ~ secure $400

A-7 ~cu~ a~ ~ Black 1235 2 Continues ) RE To ~ detemfn~ 344 hectares
~hn Slough ~q. Estlmt~ cost

CgFG* to secure

A-7 ~cu~ a~ Nna~ 1236 2 Continuous CDFG To ~ detemtn~ 4~2 hec~s
Petal~ ~h ~rth. Estlmted cost

$~.3~ k

A-7 ~cu~ a~ mnage L~r 1241 2 Continuous CDFG To ~ detemined 274 hec~res

) and Stea~t Sl~9h.

A-7 ~cu~ a~ ~9e 1242 2 Continuous CDFG To ~ detemined 103 hectares
~o~ and T~I~ ~ (~11 only)
Sloughs.

A-7 ~cu~ a~ mnage 1243 2 Continuous CDFG To ~ ~etem$n~ ~57 hectares
~d~n Sl~gh. (~ll only)

A-) ~Cu~ a~ ~9e 1244 2 Continues I RE* To ~ detemlned 2500 hectares
Island Nu~r I aM kcq. "
lsla~ Nu~r 2 ~FG

D--052666
D-052666
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Duration Responsible Aqen¢~’ Fiscal Year Costs
General Task Task of Task F~S (tn $1,000’s)
Categor)" Plan Task ~. Prlortty ~rs.) ~9~an P~gram Other 86 87 ~ C~n~s/Noces

~7 ~vel~ I~ i~l~nt 1~63 Z Contfnu~s l S~ 2 2
i ~bt~t mnag~nt C~G* S 5 5
plan for essential SCS 3 3 3
~use i~ rill Mbt~t
]n ~e ~utsu~ ~h.

A-7 Zde~t~f~ prior{ties 126 Z S 1 SE* To be de~e~tn~
for s~urfw Issentfa] CDFG
m~hes

~duce 1]~1t]~

H-3 ~hance select~ 21 1 5 1 RE To ~ deLemlned To ~egtn on
~heS on SFB~R. s4it pond ~reas

~en salt

g-7 ~duce effects of 221t 1 S 1 SE 1 1

~ Industrial ~]lutlon CDF~ 1 1
at ~n Pablo ~n~’ EERPD 3 3 3
M~ Idclt treks.

H-7 R~uce effects of ~ 2212 2 S 1 SE 1 1 1
Industrial ~llutton ~ 2 2 2
at Point ~n B~no. CDFG* 3 3 3

~7 R~uce effects of 222 3 3 1 5E 2 2 2
trifflc noise It ~ltrans* 3 3 3
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Ouratton Responsible A~ency
FIsC~InYear ~osts (Est.)

General Task Task of Task f~ "’ $1,UOU’s)

Cate~or7 Plan Task Ho. Prlorlt~ (yrs.) Region Program Other 86 87 88 Commen~s/Hotes

1-3 ~teml~ habt~t 235 2 5 1 SE S 5 5
CDFG* 10 10 10

~ul~n~s of ~e sal~ 5CS 5 5 5
mrsh harves~ ~se and
Caltfornla Clap~r r~11
tn bracktsh a~ non-ttdal
dlk~ m~hes.

1-14 ~temine the effects 236 2 5 1 SE 5 5 5

of flo~ a~ msqul~
CGF~ 5 5 5

�ontrol practices on the
~se ~ ra~l.

Reestablish Ratls at Hu~ldt

H-3 ~lec~ a~as for 31 2 2 1 SE 3 3

~lea~ of b~s. RE* 3 3

~ COFG 2 2

~3 Pre~ tra~locat~on 32 2 2 1 SE
COFG* 4 4

sttes.

~2 ~p~ a~ tr~nslocate 33 2 5
clap~r ratls to Hu~ldt RE* 3 3

CDFG 3 3

~7 Establish a mntto~tng/ 34 3 3
p~tect~on program.                                                  Refuges* ~DFG               2        2
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\ Son Poblo-
Son RofGel Wildcat Creeks c~,

Petolumo Marsh
North

..’

’i! Pelolumo Marsh
.;~. Richmond .:~ Wildlife Ar~

Madera ¯ , Petoluma

~ . , ;~� River

~ :~ )’ ::~ Block 4ohn

:~" ’~ " Francisco Gallinas

~.~. ,
Creek

Figure 6. Ess~tiol habitat areas in western San ~blo ~y.
~; Figure 5. Essential habitat a~eos in Central 5an Froncis~ Boy.
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Upper Sonoma Creek- Peytonia
¯ Steamboat Slough Slough

Second and Third
Nopo Sloughs Joice Island North

, Hudeman Island ond’~(~ ~
Suisun Slough~

Slough Fogon Slough ~ North

Island No. 2 and
Russ Islandi2 .~:’~:~: ,.~’ South Napa

~L~i’ i-:- Slough U I S U N M A R S H

Slough and
Eastern South                   ~

Lower Sonomo Grizzly
~!:’":::’ Creek

VALLEJO

¯

"~!’!’-. :;’":; Port
-,.,.-- :..~ " Chicago McAvoy
’~d~.," ’ Martinez
¯ :~.¥ :, : ~West Slough

¯ ~:~l .:,..
Boy

~ ,’~’-::" MARTINEZ

Figure 7. Essential habitat areas in eastern Son Poblo Bay.

Figure 8. Essential habitat areas in Suisun Marsh west.
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SUISUN

MARSH

Col fin:

Figure 9. Essential habitat areas in Suisun Marsh east.
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Appendix B

~rsh Mana~eme,t ~ideline~

The characteristics of preferred habitat f~r salt ~rsh harvest mice

a~ as follows: (I) Each area should, have 100 percent cover. (2)

Vegetation should have a depth of 3~50 cm at su~er ~xi~m. (3) A

high percentage of pickl~e~ should be present. Areas conducive to

denser populations of harvest mice range fr~ ~00 percent pick1~eed

down to 50 percent pickiewe~ wi~ a variety of other haloph~tes,

especially fat hen and alkali ~atE. ~ and ~ species do not

reduce the qualit~ of such habitat so long as they are not present in

pure s~nds. (4) There should ~ no areas, or ver~ few an~ s~l]

areas, of sa]~ grass, brass buttons, a]~]l bu]~sh, other ~

spectes or ~. Upland grasses are valuable as an upland ~ge but

should not be d~lnant within ~e ~rsh. Such a situation ts

conducive to western rather ~han sa]t mrsh ha~est mice. (5} There
should be no barrle~ of open ground or water dissectin~ the

vegetation. Salt ~rsh ha~est mice are ~tr~ly dependent on cover

and open belts divide potentially large populations into s~11er ones

and decrease their chances of su~lval. (6).Each ~h area should ~

large. Connectio~ between parts of a m~h supporting mice. should be

at least 20 m wide with 100 pe~ent cover of optl~m vege~tton and

have no barrie~ of o~n ground or water across them. A considerable

portion of each mrsh sbou1~ be habitable throughout the ~ear. The

nature of the soll surface and the mnage~nt practices should result
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in at ]east 40 percent of the marsh being useable by salt marsh be provided when access to marshes is intended and shoula be of a

""’" harvest mice in the winter (i.e., receivlng little, if any, flooding), height sufficient to allow vegetation to thrive beneath them.

A majority of ~he marsh (80 percent or ~re) should be of opti~m

habi~t in the su~r. Each ~rsh should have a large edge of ~ (3) Whenever possible, there should be a buffer zone of upland

haloph]tes and possJbl3 an adjoinln9 and ~sslbly inteNigJ~ting ~nd
~

vegetation adjacent to the upper ~ge of eacfi tidal mrsh. So~ of

.-’ of upland~ grasses. (7) The area should receive m~nlml d~s~ptlve ~ this ~ffer zone should exist ~tween r~ds bo~erln9 the ~rsh and

~nipulation and only that needed to provide and mia~in muse : the upper zone of mrsh vege~¢~on.

habitat. Freshwater flushWng should be absent or minimized. Plowing,

mwing and/or burning should not ~ allowed. ,~ (4) Restored tidal mrshes should be large enough to allow tidal

channels to develop and thus provide

The following guidelines should ~ appli~ to all units of ~rsh given l~, ~r~w, strip ~hes are not deslreable ~cept to connect adjacent

protection under thls plan. ~; larger parcels as corridors for rall and ~use mov~nts.

(1) ~hes should have an upper zone of ~rtpheral ~lop~es ~e~ (5) Restored tidal ~lt ~hes should support the three zones of

possible, provided, tf necessaw, by grading a~ planttng of nattv~

~

habt~t tSptcal of prls~t~ bay mrshes, fncluotng an upper zone of

~:::~,,~ ~.,
plant species typical of ~at zone. Dr~ge spoils should no~ be peripheral haloph~tes, a middle zo~ of dense plcklewe~ a~ a lower

deposf¢~ tn the upper ~rsh zone unless approv~ as pa~ of an zone of co.grass. Brackish ttda] ~rshes should have high species

~U~;~:T~: l~rove~nt plan for that zone. Islands of higher elevations, and dlvenlty (plant and anl~l). Both types of ~rshes should ~ve a

~’ . hence upper zone ~h vegetation, should ~ creat~ wt~ln mrshes T) wide, relatively undisturb~ band of upland vegetation adjacent to

where ~ssible. ~ their upper zone.

(2) Hu~n impact on the upper zone of the mrshes and a~acen~ upland

vege~tton should be minimized. Land filling, dtsclng, grazing,

and/or burning should ~ discouraged tn upper ~rsh and a~acent

upland vegetation. P1ac~ent of tralls and ~ads should avoid upper .

~ vegetation and minimize access to the m~h. BoaNwalks should
~X.a..~

2:’."



¯ The following IB areas administered by Federal, State or local agencies or
\ organizations should be managed according to ~he guidelines in

.Appendix B,

Areas ~xJmlnlstered b)~ DFG Task.__~#

San Pab]o Bay State Wildlife Area (62 ha) 11311
Petaluma Marsh Wildlife ~ea (812 ha) 11312
Corte Madera Ecological Reserve (ZZO ha) 11313

~. Coon Island Ecological Reserve (101 ha) 11314
Fagan ~rsh Ecologic] Eco]ogtca] Res~ve (I~4

" " Po~n~ Edith ~rs~ (166 ha) 11316
~tr Island (Part) (400 ha) 11332
E]khora Slough Estuarine Sanctuary (323 ha) 11331

Areas ~minister~ by D)R

~ ..- China ~amp State Park (45 ha) 1121

i~,)~,~;-. Benecia S~te Recreation ~ea (68 hal                   i122
........ ~bto~l ~3

Lands Under U.S. Nav~ Jurisdiction

~
Avon-~sttngs Slough (3~ hal 1141
Port Chicago (~ncord Naval Wea~ns S~tlon) (111

~eas Under Oth~ Jurisdictions

Ala~da South Shore-San Leandro Bay
." " (East Bay Regional Park Ois~Ict - EBRPD) (g7 ha) 1151

~ard Shoreline (EBRPO) (189 ha) 1152
~un~In View-Sunnyvale Shoreline (Cities of

(San Jose, ~nnyvale, ~untaln View and Palo Alto)
~,~. - _. (ii~~:!:~: Menlo Park-Pa]o Alto ShoreHne (~tt~ of va{o Alto)

~n Leandro-~ard Shoreline (Cities of ~n Leandro
(~horn Slough ~es~ve (Nature Conservancy) (80 hal     117

~btotal 794 ha

NatlonaIWildllfeWildlifeRefu,eRefuge    1,130~’130 ha



Appendix 0 Ownership led Estimated Acreage of Essential Habitat Areas

Government Lands Prlvate~oldln~s Recover# P|~e To[a| Co~nents
Essental Narsh Occb~ied "Pot.entia| Occupied Pot.ential Task(s) hectares

[ha) (~a) (~a)

Petaluma River Hou~h 24 92 123~ 11G 24 hectares
by CDFG.

Lower and Upper Sano~a
,Creeks-Steamboat Slough 214 1241 Z74 All private.

Second and Th|rd Nape
Sloughs I03(R) 1242 103 A|! private.

Hudeman Slough 157 1243 157 All private.

Island Nu~er 1 and 2 425 2075 1244 2500 All private.

Staggs Island 462 1850 1245 2312 U.S. Navy.

Coon lsland-Fagan Narsh 235 225 1246, 11314, 11315 460 235 hectares owne~
by CDFG at Fagen
Harsh and Coon

Nape River 514 1247 514 A]I pr;vate.

geheoJa State 68(R) IIZZ 58--- -- All in State Parks
Recreation Area ownership.

SufsunNarsh ? ? ? ? 132, 125 ?’ State and Przvate

Elect.tic Co. land.
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Appeed|x D Ownership and Estimated Acreage of Essential Habitat. Areas

Government Lands Private Holdings Recovery P|an Total Comnenl:s
Essental Harsh Occupied Potent{~ iOcoupi ed Pot.ential Task(s) hect.ar~s

h4b| t.at habl t~l; habl t~t’ habi tat
{h~) (ha) (ha) (ha)

HcAQoy 18Z(M) 12523 182 Al! priv4te.

Port Ch|cago 111(H) 1142 111 U.S. ~v¥.

Avon-Hast.legs and Po|nt 504(H) 11315, 1141 504 166 hec~.eres CDFG
Ed.]th Narshes Edith; 338 hectares

U.S. Navy ]and.

Narttnez East 150(H) 12521 150 State o£ California

Hartlnez Mesa 42(H) 12522 42 All prtvate.

San Pablo and M{Idcat Creeks 202 1212 202 All prlw~e.

~f~ ~nh 14 1213 14 ~ltr~ns property.

~r~llle C~scent 51 1214 51 ~nersflip uncertain.

Alibi South Sho~ ZT(R) 1161 27 ~tnls~ered or ~ne~
b~ East Ba~ Regional

~n Lel~ B~ Parks.

~ard Sho~l/ne /t(H) 178 1152 1~ ~m/nister~ or own~
by ~s~ Bey Region~l
Park D~strfc¢.

D--052676
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Appendix D O~nershtp and Est,lmted Acreage of £ssentta| Habttat. Areas

~ver~nt Lands Prlwte ~dln~s Recover~ Plan To~] Counts
Essenta] Harsh ~cupl~ Potential ~cupl~ Potentlal Task(s) hecta~s

habt ~ habf tat habl ~t ~bt
(hi) (ha) (h*)

~n Leandro*~a~ Sho~Hne 15(H)        225                                          1163              240
and ~ard.

Ala~a Flo~

~ Slough 1050 1222 1050 Pr~vatet~ ~ne~
~nds.

~ada~upe-A1v~so ~It Pon~s 150 460 1223 610 150 hectares o,
b~ SFS~R

~n~In Yle~nn~wle 43 70 IZZ6 113

~nlo Park-Palo Alto 145 1162 145 C1~ o~
s~rellne

~lr ;sla~ 559 741 11332, 111], 1224 1300 159 hect4res

unde~eml n~.

Po]n~ ~n Sru~ 9 1225 9 Al1 p~tvate.
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Ap~tx D ~nershtpandEst|~t~ Ac~a9e of EssentlalHabJ~t,A~as

~ver~ent, Lands Private ~ldlngs Recovery Plan Tot,el Coments
Essental Ha~h ~cupl~ Pot,ent,tal ~cupl~ Pot,ent.lal TaskCs) beet,ares

habit,at habl~t habl~t ~bt~t
(ha) (ha) (ha) (ha)

E]khorn Slough 323(R) 80(R) 11331, 117 403 ~ hec~s ~ned
Nat,u~ Conservanc~
323 hectares ~ne~

I CDFG.

Tot,el ~ 2487 3208 4742    (Subt,otal) 14320 ha Gra~ 17166 2836
\ To~l undete~n~

°’" ownership.
*(R) - tel1 bah|tat
**(H) -~use ~btt,at on]y

This does ~ot Include est]mtes of o¢cup]~ and ~Lent]al habit,at ~r these s~�~es on the ~n Francisco Bay and San Pablo Bay ~t~onal ~tldl]fe
Refuges. P~seot, est|mtes of tidal mrsh for t,hese t,~ ~fuges ts ab~t 1130 hectares each.
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Appendix E

"’-. Agencies Requested to Provide Comments During Agency Review - ~ ’ City of torte fladera City of Palo Alto
’ Planning DepartxnentThe Nature Conservancy Planning Department

Director California Field Office .~ P.O. Box 159 250 Hamilton Avenue
CA Dept. o~ Fish and Game

¯ P.O. Box 10250
2. : 1416 Ninth Street 156 2nd Street .5. Corte Madera, CA 94925

\ Sacramento, CA 95814 San Francisco, CA 94105 Palo Alto, CA 94393

Association of Bay Area Governments San Francisco Bay Conservation : Redwood City Planning Department
and Development Commission ;: P.O. Box 391

-" Hotel Clatrement 30 Van Ness ~-,. Redwood City, CA 94064
Berkeley, CA 94705 San Francisco, CA 94102

California Dept. of Transportation Natural Resource Management
Branch

Division of Transportation & Department of the NavyPlanning Naval Facilities Engineering
I120 "N" Street Cor~mand
P.O. Box 1499 P.O. Box 727 - Code 243
Sacramento, CA 95807 San Bruno, CA 94066

California D.ept; of Water Resources
East Bay Regional Park District
llSO0 Skyline Blvd.

Central District Oakland, CA 94619
P.O. Box 388’
Sacramento, CA 95802

District Engineer
Regional Director
U.S. Bureau of Reclamation

Army Corps of Engineers

.... Federal Office Building
211 .~ain Street
San FTancisco, CA 94105

:: 2800 Cottage Way
,~ .... Sacramento, CA 95825

State of Californla Coastal
California Dept. of Parks and

Recreation
.~L,,. Conservancy
~";’~;" 1212 BroadwaY, Room 514

P.O. Box 2390

~ Oakland, CA 94612
Sacramento, CA 95811

Pacific Gas & Electric
Marin County Planning Department

Environmental Review Section
Civic Center

345 Mission Street
San Rafael, CA 94903

San Francisco, CA 94106

.~;~. ~ San MateD County Planning Department
City of San Jose
Planning Department

;)~:.
County Government Center

’ Redwood City, CA 97063
801 ~l. First Street
City Hall
San Jose, CA 95112

City of Mountain View
540 Castro Street
P.O. Box lO
Mountain View, CA 94042


